SO nn SOTY-NINTH YER MMMM 


SSCENTIFICA MERICAN 


ear | [HE WEEKLY JOURNAL OF PRACTICAL INFORMATION — 
NUMBER 24.) NEW YORK, JUNE 14, 1913 ie Sor 


NUMBER 24. 


— SS ee 


yy NNVUNN TUATHA LEU E 


lbs Be 


eaneal 
| 


Wa 


HTT nH 


AULT HTH 


NANT 


HT 
ee 


a 
— 
— 
= 
— 
= 
-— 
—— 
— 
— 
— 
= 
= 
—— 
— 
= 
= 
— 
— 
— 
— 
— 
—— 
— 
= 
—— 
= 
= 





a ae s 
eee: 


>. J. 
i 


By courtesy ot the Dinstrased Lonaom News 
Ex-Engineer Commander George T. Simmons, R.N., suggests the mining of the air as an effective defense against aerial attack. These air mines are not to » 
by contact, but are to be set off at the will of observers ou watch for that purpose. 


MINING THE AIR.—[See page 538.] 
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simply. and interestingly, the world’s progress in scten 


tifle knowledge and industrial achievement, 


The Problem of the Small Tractor 


ODERN conditions demand the use of a big 
ger, faster, and more economical unit for 
y farm work. That is why the tractor has come 
to the place of the horse Rut how big shall we 
make the tractor—the modern farm horse? 

In the United States there are nearly five million 
furms of less than 150 acres as compared with a mil 
are 


lion and a half larger than that Most farmers 
men of small business, There is the greatest human 
{nterest, then, in a tractor of the size that will fit 
the emailer farms, the farms that are operated with 
from four to eight horses. The small tractor, as under 
stood by the public, is one that will fit into the con 
ditions where not over six or eight horses at most 
are used to do all the farm work 

The farmer enjoys a great measure of independence. 
He is regarded as the last defender of individualism 
Neither be nor the average person looks kindly upon 
iny evolution that will rob him of his present status. 
Public sentiment is in favor of retaining the small 
farm, and preventing the encroachment of the big 
farm and of capitalistic control. The question, then, is 
of vital human interest, as to whether the tractor shall 
be reduced in size to take the exact place of the horse, 
or whether, in response to an economic demand, it 
hall grow es large as the natural limitations will allow 
It is the old story —whether or not the instinct of self 
preservation shall yield to the modern corporate idea 
of preservation through organization, the division of 
iabor, and the methods possible only when men work 
together in larger groups 

ki is probable that the small tractor pulling two or 
three plows, will some day be widely adopted. A great 
many more men can raise $1,000 to $1,200 to buy a 
small machine, than $1,600 to $3,000 to buy a big one. 
The market for a small tractor, once the mechanical 
and economic difficulties are brought dewn to an attrac- 
tive minimum, is enormous. Sales will naturally be 
easier, and the lack of a satisfactory system of agri 
cultural credit may operate to curtail the sales of the 
larger power units, even where financial interest and 
good business judgment would prompt the buying of 
larger equipment 

The question of how large a tractor can grow in size 
is apparently settied already by inflexible agronomic 
conditions. The weight that can be concentrated in a 
compact, mobile power-plant, is limited by the fact that 
the soil of the fields must bear the burden and still 
raise crops. The railway can increase the size of its 
engines safely by putting on heavier rails. The soil, 
however, will support only a given weight without in 
jury to its physical condition. And again, there is an 
engineering problem, that of moving a heavy mass 
economically when the soil has been softened by rains. 
Moreover, communities have built roads and permanent 
bridges to sustain only what have appeared to be the 
heaviest tractors that are now feasible, and in the years 
to come, a fifteen-ton tractor will probably be the larg- 
est that cap prevail 

It is too early to state what will be the final outcome. 
In the opening of new countries, it is safe to say that 
tractors will be built as large as natural limitations 
will permit We have even seen instances of the com 
bination of several large tractors ahead of a single 
huge plow, also built up of units in order to accom 
plish greater results with the saving of one or more 
plowmen, in view of the present great commercial sue- 
cesses and the trend of agricultural economies, it is 


reasonable to assume that a tractor of medium size. 


handling four to six plows, will be in greatest demand, 
and will do the bulk of the work for large farms and 
farming communities. It is equaliy evident that in 
countless cases there will be a field for the small trac- 
tor, even though its cost and operating expenses are 
proportionally higher than for the larger machines. 
Finally, many special adaptations of the small tractor 
will be made to accomplish certain functions where 
the margin of profit is large enough to overcome a 
natural increase in complexity and cost. 

However, a revolution is taking place in the size and 
management of the farm. With every census the num 
ber of non-resident farm owners is increased. Further- 
more, omitting the suburban truck patch, the farm is 
growing larger, even in prosperous agricultural States. 
The larger enterprises attract a higher caliber of 
proprietor and manager, and as in all business, the 
type of organization prevails that allows the exercise 
of the highest intelligence and mechanical power as op- 
posed to mere manual labor. It is hard for the aver 
age person to see that the individual small proprietor is 
losing ground. Yet the whole tendency is toward cen- 
tralization 

There is a deep-rooted and commendable feeling that 
the solution of our soil fertility problems depends upon 
the working of the land in small units, as in the older 
nations of Europe. Small farms, hand methods and 
intense personal interest in the soil, do tend to conserve 
this fertility. 
and mechanical power play the controlling part, save 


Yet the large enterprise in which brains 
men from physical drudgery Here in America men 
are now far too valuable to be used in furnishing power 
to till the soil. Men are too costly to be used in hold- 
ing back evolution. And it is to be hoped that the time 
is far distant when the struggle for existence in 
America will so cheapen human labor that the mere 
conservation of the soil will count at least as much 
as the uplift of the individual. 

After all, the soil is not the only resource to be con- 
served. We need men now in all our industries to 
take the products of the soil, the mine and the forest, 
and make them more valuable by the expenditure of 
increasing skill and labor in factories. The mere pro- 
duction of raw material is not a matter so much for 
the exercise of skill as for the use of quantity methods, 
resulting in cheaper costs. The shaping of materials 
for consumption is a matter of skill for which we now 
pay Vast sums annually to foreign countries—balancing 
the bill with increasing drafts upon our natural re- 
sources. The laborers we release from the-soil can 
all find legitimate employment in another phase of con- 


servation. 


The Japanese and the American Navies 

T is a matter of particular importance at the 
present juncture, in view of the recent crisis, that 
the people of American should take serious stock of 
The navy of the United 
States is still incomparably superior to that of Japan; 


Japanese naval development. 


but its superiority is very largely dependent upon ships 
built during what is known as the “pre-dreadnought” 
era, and which are therefore in a state of ever-increas- 
ing obsolescence. The future cannot be guaranteed by 
a preponderance of units which, whatever their merits 
when they were built, are now wholly outclassed. The 
Panama Canal, while it will add to the mobility of 
the American fleet, increases its responsibilities. The 
canal affords the navy a shorter route to the Pacific, 
but it also adds to the dangers that the United States 
may run in the Pacific. Four years ago M. Sartori 
Kato, one of the best-informed of Japanese publicists, 
“Whether al- 
lowed or disallowed, Japan’s insistent aspiration is to 
be mistress of the Pacific.” It will be wise to bear 


wrote in an English naval periodical: 


the policy in mind when considering the facts which 
may be regarded either as the outeome of it or as 
contributing toward it. 

(mm another page in this issue a comparison of the 
American and Japanese fleets will be found. The 
United States has thirteen dreadnoughts built and 
building to Japan's twelve. The difference in tonnage, 
such as it is, is slightly in favor of Japan. In gun 
power the Japanese are 15 per cent better off than we, 
although they have one dreadnought less. 

There is in these facts no cause for panic. Japan 
has still, at the outside, only five completed dread- 
noughts to the eight of the United States; and, taking 
into consideration the more rapid rate of construction 
in this country, there is no good reason why the pro- 
portion should be altered. It is, however, perfectly 
clear that the naval superiority of America over Japan 
cannot be maintained by laying down one battleship a 
year. From 1911 onward Japan has laid down or 
ordered eight dreadnoughts to the four of the United 
States, and another four battle-cruisers, besides minor 
craft, are provided for in the new Japanese programme. 
When Admiral Takarabe was placing the new pro- 
gramme before the Lower House of the Japanese. diet, 
he declared that it had been prepared with an eye to 
the 21 battleships which “a certain Power” might be 


able to oppose to it. This was, of course, a direct ref- 
erence to the United States, since no European power 
is in a position to risk the dispatch of so many ships 
to so distant a station. It must have become perfectly 
obvious to every man who examines the situation that 
a provision of one battleship a year will not suffice 
to maintain the position of the United States among 
the naval pewers of the world. Between 1901 and 
1907, a period of seven years, 29 armored ships were 
launched for the United States fleet. In the five and 
a half succeeding years only ten have been launched. 
No nation can expect to maintain its position in face 
of such facts as these. With the advent of the dread 
nought, costing more to build and to keep up than 
ships of earlier types, some diminution in numbers was 
to be looked for, but there is no nation that has reduced 
its rate of construction to such as extent as the United 
States. At the end of the pre-dreadnought era the 
United States was easily second to Great Britain. Ger- 
many has now usurped that position, and if the present 
rate of comparative progress is allowed to continue, it 
will not be long before the rise of Japan compels 
America to take a still lower position in the scale. 


Research on Leprosy 
HE work of Prof. Raoul Pictet of Geneva (Swit- 
zerland) on the use of liquefied carbon dioxide 
as a specific for leprosy, has lately been discussed 
in the newspapers. Wholesale cures are claimed for 
it in Hawaii. Pictet’s “discovery” is a method of cau- 
terization, but whether more effective than other long 
used methods along the same lines remains to be seen. 

Until recently, leprosy had not been produced in 
animals for purposes of experimental study; and it is 
barely four years since the germ was first isolated at 
the Louisiana Leper House. The work of Duval and 
Couret in the laboratories of Pathology and Bacteri- 
ology at Tulane University (New Orleans) has given 
a new and sure foundation for future investigation of 
this disease. 

They have established that leprosy cannot be given 
to any animal by a single injection of its germs: re- 
peated injections are necessary in order to make the 
body sensitive. This is doubtless true of human be- 
ings, and explains the relative infrequency of leprosy 
even when persons have lived among lepers for some 
time. 

This is in agreement with a long line of new theories 
Typhoid 
germs take two weeks to make the body sensitive 
During this period 
of incubation millions of germs may be produced in 


regarding the modus operandi of infection. 
enough to give the disease a start. 


the course of forty-eight hours, but the disease is not 
produced until the body reacts. In leprosy, it would 
seem that the germs are repeatedly killed off by the 
body. 

Duval says that “to produce the disease experimen- 
tally, it seems necessary to give the animal repeated 
injections of large numbers of leprosy bacilli at given 
intervals for a period of months.” His research shows 
that an injection of first four million and later of four 
billion bacilli were given before the disease “took.” 
Even after the first injection of four million bacilli and 
for nearly two weeks after the injection of the culture 
containing four billion “there was no evidence of either 
localized or general infection.” The animal first in- 
fected with leprosy was a monkey (Macacus rhesus), 
the initial injection being given October, 1910. It was 
not until the following March that he was recognized 
as afflicted with a disease having all the clinical char- 
acteristics of “human leprosy,” and death did not ensue 
until December. 


Counting the Waves of the Sea 

ANY seismologists believe that certain types 

of microseisms, those of a period of say from 
-. four to seven seconds, are due to the pound- 
ing of ocean waves on the seashore. In order to test 
this idea more fully the International Seismological 
Association, in 1909, voted 1,000 marks to be used by 
its committee on microseisms in constructing an in- 
strument for registering ocean waves. This “unda- 
graph,” as it is called, has now been built, and is 
described by Dr. Otto Klotz in the Bulletin of the Neis- 
mological Society of America. The original undagraph 
was set up in 1911 at Tynemouth, England, on the 
North Sea; but a location more exposed to the full 
force of ocean waves has now been found at Chebucto. 
outside the harbor of Halifax, N. S. An open iron 
pipe extends into the sea with its mouth below the low- 
The other end 
of the pipe is on land, and is so arranged that, with 


est stage of the tide or wave trough. 


each incoming wave,*the water rises, compresses the 
air above it, and bulges a diaphragm, which actuates 
an electrical recording apparatus. The period of the 
waves is thus registered, but there is not, as yet, any 
arrangement for registering their amplitude. The re- 
cording, apparatus will be installed..in, a lighthouse, and 
the records obtained will be compared with those of 


a Bosch seismograph at Ottawa. 
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Electricity 


Electrification on Swedish Railroads.—‘ Electrification 
of the lines of the Swedish State railroads from Kiruna 
to Riksgriinsen, says the Electrical World, is nearing 
completion, and the government is now planning the 
electrification of the large trunk lines from Stockholm to 
Malmé and from Stockholm to Gothenburg. The 
former line will receive energy from a plant to be built 
by the government near the town of Motala, and for the 
southern part energy will be purchased by the govern- 
ment from a large central station on the river Lagan. 
The Gothenburg line will be supplied chiefly from the 
government’s plant at Trollhittan. Later the line from 
Gothenburg to Malm6 will also be electrified. The cost 
of the lines at present under consideration will be nearly 
$30,000,000. The transmission lines, transformer sta- 
tions and locomotives will cost approximately $20,000,000 
and the new generating station will cost in the neighbor- 
hood of $10,000,000.” 

Central Station Investment.—It is estimated that 
investment in the central station industry is capitalized 
to-day at about $2,500,000,000 and that the earnings 
are apparently estimated around $350,000,000. Quot- 
ing from the report of Mr. T. C. Martin, editor of the 
report of the Committee on Progress before the 1912 
convention of the National Electric Light Association, 
“There can be no great exactness to these estimates, as 
the general census of the central stations will not 
be taken until next year, and the last United States 
report is that of 1907.” It is apparently estimated by 
those who ought to know that the central station income 
is somewhere around $400,000,000. The Electrical World 
in its issue of January 4th, 1913, gave the following data 
on the electrical industry: 

Value of electrical apparatus made . $350,000,000 
635,000,000 
450,000,000 
350,000,000 

85,000,000 


Electric railway earnings 
Central station earnings 
Telephone earnings 
Telegraph earnings 
Isolated plant service 125,000,000 
Miscellaneous electric service 125,000,000 
Making a grand total of approximately $2,120,000,000. 
The Naples Subway.—According to further details 
which have appeared as to the construction of the 
metropolitan electric road for the city of Naples, the 
franchise for this line was granted last January and 
it will be built partly as a surface traction road and 
part in subway, according to the plans now in prepara- 
tion by the Franco-Italian company, the organizers of 
The length of the line is to be about 
In some places 


the enterprise. 
five miles, and it will have fifteen stations. 
the road will run at quite a depth underground, this 
being near forty feet in some cases, so that it is intended 
to put in electric elevators at these points. The whole 
of the line will be laid in double track standard gauge, 
radius of curves of 330 feet in the 
surface line and 130 feet in the subway. The greatest 
distance between stations is 1,880 feet. For operating 
the electric road there is used a third rail of 75 pounds 
per vard and it carries 1,000 volts direct current for 
the motors. Each train is made up of three cars, at 
least at the first period of operating, with a motor car 
fitted for second-class passengers at each end and a 
trailer for first-class in the middle, and the train will 
be controlled from either of the end compartments 
on the multiple-unit control system. Four 50 horse- 
power electric motors form the outfit of the motor 
ear and the standard speed is under 15 miles an hour. 


with a minimum 


Pipe-line Telephony in Mines.—A German electrical 
engineer, O. Dobbelstein, is responsible for the state- 
ment that a telephone system can be made to work 
from the interior of a mine to the surface of the ground 
by simply connecting one side of the telephones to 
the various metal parts such as compressed air or water 
pipes, cables, rails and the like, while the other side is 
connected to earth, in spite of the fact that all the 
piping, ete., is of course already in connection with 
the earth. It appears that a system of the kind is now 
in use in the Caroliniengluck mine near Bochum. 
The expense of putting in telephones on this plan is 
of course reduced to a minimum from the absence of 
any wires, so that quite an advantage is had. A battery 
supplying 12 volts is all that is needed to supply the 
eurrent for the microphone, using an induction coil 
in the secondary cireuit. An ordinary telephone is 
used as the receiver. An electric bell cannot naturally 
be used on this system in order to give signals, as only 
telephone currents can be carried. However, a method 
can be applied in the shape of a mono-telephone relay 
such as is used on the Mercadier apparatus. This 
consists of a metal disk which vibrates when current 
comes into its magnet, and: the vibration works a light 
arm so as to make an electric contact in a suitable 
way, putting on a local battery cireuit to ring a bell, 
so that signals can be made in this way by the telephone 
itself. Both permanent and portable telephone sets 
are used within the mine, and the latter are set up at 
once by connecting to the rails or pipes and to the 
ground. Telephones can also be installed in the ele- 
vators by making use of the cable as the metal part. 


Science 

Biological Research in the Philippines.—A large and 
well-equipped biological expedition organized by the 
University of the Philippines and the Philippine Bureau 
of Seience left Manila on April 5th, under the leadership 
of Prof. Griffin, for Taytay Bay, on the northeastern 
coast of the island of Palawan. It was planned to 
spend two months in an entirely unexplored region. 


Earthquakes and Rainfall.—An apparent relationship 
between the frequency of earthquakes at Tokyo and the 
amount of rainfall and snowfall in northwestern Japan 
has been pointed out by Prof. Omori, who does not, how- 
ever, attempt to explain it. The periods when earth- 
quakes are infrequent (but severe) coincide in a striking 
manner with those when rainfall is deficient at Niigata 
and Akita; while the periods of frequent (but not vio- 
lent) shocks coincide with excessive rainfall at those 
places. 

Preduction of Argon from Hydrogen.—At a lecture 
delivered on June Ist at the Chemical Institute in 
Rome, Sir William Ramsay announced that he had 
obtained argon by the action of cathode rays upon 
hydrogen in a vacuum bulb with aluminium electrodes. 
The anode was covered with a thin layer of sulphur. 
A somewhat similar experiment in which selenium was 
used in place of sulphur gave krypton in place of argon. 
Sir William Ramsay does not consider the results of 
these experiments as final, but is awaiting further 
confirmation. 


Dr. Mawson is now in more or less regular com- 
munication with the world by wireless telegraphy via 
the station established by his expedition at Macquarie 
Island. For nearly a year after his arrival in Antarctica 
the wireless outfit set up at his base, in Adelie Land, 
failed to work properly owing to troubles with the 
gasoline motor that was intended to run the dynamo, 
and the repeated overthrow of the antenna masts by 
severe storms. A recent wireless message states that 
he and his companions are beguiling their time, during 
their present involuntary sojourn in the South, by 
publishing a newspaper named the Adelie Blizzard. 
In the middle of May their hut was already nearly 
snowed up, and penguins and seals had disappeared 
shortly before the bay became frozen over. 


Antarctic Explorers in London.—Commander E. R. 
G. R. Evans, R.N., C.B., told the story of the Seott 
expedition at Albert Hall on May 21st, before an im- 
mense audience comprising the fellows of the Royal 
Geographical Society and their friends. Lord Curzon 
presided. The address, as published in the London 
Times, includes several interesting details net previously 
made public. Captain John K. Davis, commander 
of the ‘“‘Aurora,”’ the ship of Dr. Mawson’s Antarctic 
expedition, recently visited London to report the progress 
of the expedition and to endeavor to obtain part of the 
money that is necessary to cover the extra season's 
work in the Antarctic. Mawson and his little party 
are now sending daily weather reports by wireless 
from Adelie Land to Australia. 

The Schréder-Stranz Expedition.—The 
situation of this expedition to Spitzbergen was fully 
reported in the Screntiric AmericaN of April 5th, 
1913, page 313. From subsequent press reports it 
appears that the Norwegian relief expedition under 
Capt. Staxrud sueceeded in reaching Treurenberg Bay, 
in northern Spitzbergen, where Schréder-Stranz’s ship 
was frozen up all winter. Most of the German party, 
after the attempt to proceed overland to Advent Bay, 
had returned to the ship; but Detmers and Moeser 
were reported drowned, Eberhardt had been frozen 
to death, Stave had died of illness, Riidiger, the oceano- 
grapher, had been severely frost-bitten and had lost a 
foot, and no tidings had been received from Lieut. 
Schréder-Stranz and his three companions, who em- 
barked on a sledge expedition last autumn. 

A Good Idea in Names.—Long-winded German names 
are something of a trial to the world at large, but the 
Germans themselves appear to have found the remedy. 
In 1909 an international aeronautical exposition was 
organized at Frankfort-on-the-Main. Its full name 
in German was “Internationale Luftschiffahrt-Ausstel- 
lung.” After being abbreviated to “I. L. A.,” this ulti- 
mately became “Ila; and as the “TIla’’ the exposition 
has since been universally known. In like manner 
the “Allgemeine Luftfahrtzeug-Ausstellung’”’ held last 
year in Berlin was known as the ‘“Ala;” and now we 
hear of the “Damnu,” which, to the busy man, is a 
happy substitute for “Deutsche Ausschuss fiir den 
mathematischen und naturwissenschaftlichen Unter- 
richt.” “‘Imuk,” which signifies Internationale mathe- 
matische Unterrichts-Kommission, and “Datsch,” a 
condensation of Deutsche Ausschuss fiir technische 
Schulen. Of course, this method of syncopation has its 
limits; since many combinations of initials. are unpro- 
nounceable, while others might be too. grotesque to be 
palatable. On the other hand, it seems likely that in 
future the names of many expositions, societies, and 
the like will be deliberately selected with reference to 
such abbreviation, 


precarious 


Aeronautics 


A Medal for Capt. Chambers.—Capt. W. |. Chambers, 
head of the aeronautical department of the navy, was 
presented with a gold medal recently by the Aeronautical 
Society. This honor was awarded because he was the 
first to demonstrate the use of the aeroplane us an auxil- 
iary to the navy. Capt. Chambers’ apparatus has been 
described and illustrated in the columns of the ScientiFic 
AMERICAN. 

Counteracting the Cyclonic Action of Air.—-In a patent, 
No. 1,060,273, Chester B. Melott of Yonkers, N. Y., has 
patented an aeronautical apparatus which has supporting 
and controlling surfaces with propelling means whose 
axis is parallel to the line of flight. Some of the surfaces 
extend radially from the said axis and adjacent to the 
propelling means so as to resist the cyclonic action of the 
air set in motion thereby, and means are provided for 
adjusting some of the radial surfaces substantially around 
the axis. 

System of Aeroplane Control._-A patent, No. 1,058,- 
422, is issued to Edson F. Gallaudet of Norwich, 
Conn., in which the main supporting wing surfaces of 
an aeroplane are provided with auxiliary 
which are mounted forward and aft at or near the tips 
of the wing surfaces, and these auxiliary surfaces are 
actuated differentially to change the relative areas of 
the front and rear sections of the wing surfaces by 
projecting the auxiliary surfaces either forwardly be- 
yond the entering edge or backwardiy beyond the 
trailing edge of the wing surface. 

Antarctic Coal.—According to Prof. D. W. Edgeworth 
David, of the University of Sydney, Australia, the de- 
posits of coal discovered by the Shackelton and Seott 
expeditions in the Antarctic will perhaps prove to be one 
of the largest unworked coal fields in the world. Wild, of 
the Shackelton expedition, discovered seven sears of 
coal outcropping in a great cliff face of sandstone and 
shale. The thickness of these seams, inclusive of a few 
clay bands, was 7 feet. Specimens chopped out by Wild 
with his ict ax have been analyzed at Sydney and show 
the coal to be of workable quality. 
traced this field for a distance of 650 miles, extending 
northward from the head of the Beardmore Glacier 


surfaces 


Seott’s geologists 


Balancing Devices for Aeroplanes. In « patent, No. 
1,058,712, to Ashley C. Bennett of Minneapolis, Minn., 
assignor of one half to Ralph D. Wileox of Minneapolis, 
is shown in connection with the lifting plane of an aero- 
plane, balancing planes arranged at the outer ends of the 
lifting plane and in pairs, one in advance of the other, and 
arranged to be projected alternately lateraily beyond 
the lifting plane, the forward ones of the balancing planes 
having depressing effect and the rear balancing planes 
having an elevating effect, and these balancing planes are 
evonnected with, each other, so that when one set of bal- 
ancing planes is operated the other set will be actuated 
also. 

The French Chamber recently voted # credit which is 
to be used for adding to the apparatus of the St. Cyr 
Aerotechnie Institute, near Paris, this establishment 
forming part of the University. The commitiee decided 
that the amount should be used for constructing a dyna- 
mometric balance of large size for mounting upon the 
electric car which runs upon the track in the grounds for 
testing aeroplane surfaces, so as to allow an entire aero- 
plane to be used upon the car. In the second place, the 
round building and its experimental track is to be fitted 
with an electric-motor apparatus placed upon a central 
pivot so as to rotate objects around the track in order to 
study the resistance of the air, such as models of surfaces 
By means of the electric outfit, variations of 
A large air blast apparatus is 


or helices. 
speed can be easily made. 
also to be installed for testing small models in a fixed 
position in a strong air current which can run as high as 
90 miles an hour. The first two apparatus will be in- 
stalled so as to be at work during the coming visit of the 
Senate aviation commission. 

The Aeroplane Industry in Germany.— Th 
Tageblatt gives the following résumé of the situation of 
aeroplane manufacture in Germany, and from this it 
appears that matters are far from being in a ficurishing 
condition, at least from a financial standpoint. At pres- 
ent there are thirty-five aeroplane construction works, 
not counting amateur construction, but in nine out of 
ten cases the orders come from the government and only 
go to two or three leading firms. In fact, the pilot officers 
are only trained to use two or three systems of aeroplanes, 
and it is not considered practical in time of war to use 
too many kinds of flyers. On the other hand, it was 
hoped that an extensive market would be secured by the 
proposed founding of aeroplane posts in the colonies, but 
this promise is not likely to be fulfilled at present. The 
constructors also expected much from the national avi- 
ation funds and the recently demanded credits for aero- 
plane work, but it appears that the distribution of the 
funds ruined their hopes, at least in part. A few of the 
leading factories still continue to absorb the orders for 
aeroplanes. The journal concludes that in its ensemble, 
at least, the situation of the German aeroplane industry 
is in a very critical state. 


Berliner 
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Féttinger transformer of ten thousand horse-power for ship propulsion installed on the Vulcan-Werke’s testing floor with steam turbine and Fottinger brake. 
The insert shows the rotor of a ten thousand horse-power hydraulic transformer for marine service. 


Tests on a 10,000 Horse-power Fo6ttinger Transformer 
Hydraulic Gear for Marine Turbines 


By Dr. Alfred Gradenwitz . 


r will be remembered that the Fittinger transformer bines and the propellers enables both to be driven at the of 14 days’ duration, at high loads (5,000 to 10,000 

is an hydraniical transmission gear intended to trans speed which gives for each the highest economy horse-power ) The arrangement of these tests was as 
mit loads up to the highest figures from a motor shaft Interesting tests were recently made on the testing follows : 
to another shaft coaxial with the former. It can be floor of the Hamburg turbine factory of the Vulcan- 4 steam turbine of the Curtis-A. E. G.-Vulean sys 
designed for an equal number of turns of both shafts Werke, which were intended to demonstrate the suit- tem was installed on the testing floor, the primary of 
or for transformation into lower or higher speeds, for ability of the Féttinger transformer for the very larg- the transformer being coupled to the turbine. The 
the same or an opposite direction of rotation; and it est outputs. <A reversible transformer of 7,800 horse- secondary energy was braked by a large hydrodyna 
thus constitutes a reversing gear which allows the power normal output, intended for the propulsion of mical Féttinger brake designed for a maximum output 
driven shaft to be reversed while the driving shaft con a large transatlantic steamer of one of the big German of 15,000 horse-power, the propeller thrust being re- 
tinues working as before The principle of trans shipping companies, was submitted to a continuous test placed by an hydraulical axial thrust so that the trans- 
mission can be briefiy described former was actually operated un- 
as follows: A rotor mounted on der the same conditions as it will 





the primary shaft is designed as eventually be in the vessel. se. 





tween the driving turbine and 


1 high-grade centrifugal pump, 
lifting water which in the water the transformer on one hand and 
wheels mounted on the second the transformer and the brake | 


on the other were inserted tor- 


ary shaft, works under similar 
conditions as in hydraulic tur sion gages for determining the 
bines. By a skillful combination primary output and checking the 
of these wheels, Dr. Fittinger secondary output as indicated by 
as produced a compact gearing the brake. The normal! output of 
of remarkable safety in opera the transformer corresponds to 


tion and satisfactory life, in con SOO revolutions per minute of the 


nection with which any losses due primary shaft’ and 160 revolu- 
to hydrodynamical transmission tions per minute of the second- 
are reduced to a minimum ary shaft. 

These tests have shown the ef- 


In view of these cial feat 
ures of the Fittinger transform ficiency of the transformer to be 
r and the advantages it shares up to 90 per cent. The trans- 
with all hydraulical machines, it former was found to work with 
is especially adapted to serve as absolute smoothness, without any 
in intermediate gearing on board vibration or noise, reversals be- 


ship, between the steam turbine ing effected with astounding 








md the propeller It is well rapidity and safety. The speed r 
knewn thet the economical speed of rotation of the turbine, even 

for marine steam turbines is during reversals, was kept per- 

much higher than that desirable munently within given limits by > 
for the propellers driven by the : — means of a centrifugal governor. 

turbines The interposition of It may be as well in this con 


the transformer between the tur General view of a ten thousand horse-power Féttinger transformer for ship propulsion. (Concluded on page 549.) ‘ 
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413 DREADNOUGHTS 
12 DREADNOUGHTS 





COMPARISON OF NUMBER OF GUNS 


07.650 TONS gis 85, 
310,750 TONS >. aes 











Graphic comparison of Japanese and American dreadnoughts and their armaments. 


The Japanese and American Navies Compared 


T this moment the principal Japanese warships in 
: battleships and “Aki” 
The first two, though not 


4 service are the “Satsuma” 


and “Kawachi"™ and “Settsu.” 


dreadnoughts in the strict sense of the word, are cer- 


tainly entitled to raik as such. The “Satsuma” dis- 
places 19,550 tons and carries four 12-inch, twelve 10- 
inch, and twelve 4.7-inch guns, while the “Aki” dis 


places 19,800 tons and has eight 6-inch in place of the 


4.7-inch weapons The other two ships are typical 
dreadnoughts, displacing 20,800 tons and carrying 


twelve 12-inch guns apiece. In addition to these ships 
the battle-cruiser “Kongo” has just completed her trials 
after construction in England by the Vickers firm. She 


or 


is a ship of 27,500 tons, with a designed speed of 27 
knots, and is armed with eight 14-inch and sixteen 6- 
inch guns The significance of the fact that Japan 
has a ship with 14-inch guns completed several months 
before the “New York” and “Texas” are due to be 
completed, ought not to be overlooked. 

Besides these ships, Japan has actually under con- 
struction the battle-cruisers “Haruna,” “Hiyei” and 
“Kirishima,” and the battleship “Fuso.” The first 


three are sister ships to the “Kongo;” and the “Fuso,” 
although her details have not been officially published, 
displacement of 30,000 tons 


an armament of ten 15-inch guns. 


is understood to have a 


and to carry These 
four ships are all building in Japan—a fact which itself 
speaks volumes for the progress made by that nation in 
recent years. Not one of the battleships or armored 
cruisers that took part in the campaign against Russia 
less than ten years ago was native-built; but since then 
Japanese yards have completed four battleships aver- 
aging 20,000 tons, and four armored cruisers, of which 
two displace 13,750 tons and two 14,600. It is true that 
deal of the material used in the construction 
of these imported, but the percentage of 
has diminished considerably. For 
completed in 1910, 61 
of the material was imported, but for the “Ka- 
1912, only 20 per cent. This 
means that Japan is rapidly becoming a self-coctained 


a good 
ships was 
imported material 


the battleship “Satsuma,” per 
cent 
wachi,” completed in 
nation so far as naval construction is concerned. 
During the few three more battleships 
have been ordered—all in Japan. One is to be built 
at Yokosuka (dockyard), one by the Mitsubishi Com 
(Nagasaki), and one by the Kawasaki Dock Com- 
(Kobe). In bringing the new programme before 
Admiral Takarabe, “Vice Minister 
of Marine,” that the original scheme prepared 
by the Navy Department provided for the construction 
of S battleships, 8 battle-cruisers, 16 scout-cruisers and 
This, would have cost $270, 


past weeks 


pany 
pany 
the Lower House, 


stated 


iS destroyers however, 


How Japan is Outstripping America 


By Percival Hislam 


000,000, and the finances of the country were not in 
outlay; and it had there 
the programme to 8 bat 
scout-cruisers and 40 de 
stated that this did not 
include the ships at under construction, and 
that the total was estimated at $196,300,000. As 
a preliminary step toward the execution of this scheme 
down three battleships at 


a position to stand such an 
fore been decided to reduce 
4 battle-cruisers, 8 
definitely 
present 


tleships, 
stroyers. It was 


cost 


it had been decided to lay 
once, and these are the sister ships to the “Fuso,” re- 
ferred to at the beginning of this paragraph. 
Reckoning as dreadnoughts the battleships “Satsuma” 
“Aki,” the strength of the 


Japanese navy is 


and present dreadnought 
five ships completed and seven un 
der construction or on order. The corresponding totals 
for the United States and 
five on order, giving a numerical superiority of 13 to 
12 in favor of the United States. This is admittedly 
backed up by a great advantage in “pre-dreadnought” 
ships; but these are quickly dropping out of the scale 


are eight ships completed 


of naval power, and no nation that looks a yard in 
front of its own nose will be deluded into plac- 
ing more reliance upon them than they are really 
worth. The future, so far as the eye can see it 
with any certainty, is with dreadnoughts, and of 


dreadnoughts the United States has 13 ships built 
and building to Japan’s 12. 

Examining these totals more closely, the position is 
not so favorable as even this niggardly margin would 
indicate. The following table gives the tonnage of the 


vessels concerned : 


UNITED STATES. JAPAN. 
Ships. Tons. Ships. Tons. 
2 Michigans 32,000 2 Satsumas ..... 39,150 
2 Delawares 40,000 2 Kawachis 41,600 
2 Floridas 43,650 4 Kongos 110,000 
2 Wyomings 52,000 t Fusos 120,000 
2 New Yorks .... 54,000 
2 Nevadas 55,000 
1 Pennsylvania... 31,000 
13 Dreadnoughts. .307,650 12 Dreadnoughts. .310,750 


So far as tonnage is concerned—and tonnage is 
usually reckoned as expressing fighting power in one 
form or another—the twelve Japanese dreadnoughts 
built and building are therefore superior to the thir- 
teen of the United States. In comparing gun-power 
the figures are naturally more complicated; but if the 
statement, generally right which credits 
the Japanese “Fuso” class with ten 15’-inch guns, the 


accepted, is 


comparison as regards the dreadnoughts tabulated above 


is as follows: 


Caliber United States lapan 
15-inch 10 
14-inch : 52 | igo $2 @ 
12-inch | ieee 3/° 
10-inch J 24 
6-inch 156 j 
5-inch 208 - 208 1NS 

4. 7-inch ’ $ 


Among the Japanese guns, the projectile of the 15 
inch weighs 1,950 pounds; of the 14-inch, 1,400 pounds 
of the 12-inch, 850 pounds; of the 10-inch, 500 pounds: 
of the 6-inch, 100 pounds; and of the 4.7-inch, 45 pounds 
Measuring gun-power on the basis of one round fired 
from each gun, it will be found that the Japanese dread 
noughts are superior to the American by 179,040 pounds 


of metal to 154,880 pounds. Measured by the usual 


scale of dreanought comparisons, this indicates a Japan 
ese superiority in gun-power of 15 per cent, in spite of 


an inferiority, small though it be, of 12 


ships to 1% 


What is a Dendrologist ? 


ENDROLOGIST is the applied to 
Dano is engaged in the 


derived 


name one 


study of tree botany 
Greek 


tren 


or dendrology, which is from the 


dendron, tree, and logos, discourse, a 


tise on Dendrology 
a branch of botany that treats of trees, which properly 


words 


trees. may thus be defined as 


morphology, anatomy, physiology 
and ecology While 
division of botany, it is far more specialized and in 
cludes a knowledge of plant life, which is seldom con 
who 


includes taxonomy, 


of tree species. dendrology is a 


sidered to be a part of systematic botany One 
knows botany in a general 
forester, but the dendrologist 
all phases of the scientific knowledge of trees, including 
a study of the factors which influence the iife 
growth of trees in their natural 
possesses the requisite training of a forester. A 
ough knowledge of the life history of trees formed the 
basis for all silvicultural operations which are nat- 
urally included within the 
studies. The word dendrologist originated in England 
in the seventeenth century, and was probably used first 


way is not necessarily a 


who has specialized in 
and 
or adopted habitat, 
thor 


sphere of dendrological 


by Evelyn in order to designate definitely the expert 
engaged in the study of tree botany, and dendrology in 
order to designate the work itself. 
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Mining the Air with Balloon Torpedoes 
By Major H. Bannerman-Phillips 

i pre delivery of the “First Wilbur Wright Memorial 

Lecture” at the Royal United Service Institution by 
Mr. Horace Darwin, before the members and guests 
of the Aeronautical Society, reminds both sailors and 
soldiers that it was the great American investigator, 
indefatigable pioneer, and skilled constructor and avi 
ator, whe, in conjunction with his brother, Orville, first 
took flying out of the dreams of fancy and made it a 
living fact it was inevitable that their peaceful con- 
quest of the air should lead to its immediate utilization 
for purposes of war. We must face the possibility of 
fresh methods of warfare superadded to those with 
which we are slready acquainted How will these 
affect the attack of fortified places, more especially 
sea-ports and naval war-harbors? 

In considering the problem of injuring coast de 
fenses, 2nd arsenals or storehouses containing material 
for refitting war-vessels, the first question which oc 
curs to the mind is the possibility of damage by bom 
bardment, and the shortest range to which the at 
tacking ships can approach in order to use their guns 
with effect. The second is the chance that may exist 
of inflicti.¢ blews on such nerve-centers of the defense 
as, on account of, their affecting the control of the 
defender’s artillery fire or his supply of ammunition, 
it may be important to paralyze, if possible, as a pre 
liminary to a more general attack. 

We may infer, from the experiences of the Russo 
Japanese war and from the more recent sinking of mer 
chant vesseis in Smyrna harbor—the aftermath of mine 
iaying during the Turko-Italian and Turko-Balkan wars 

that until the sweepers and creepers of an attacking 
fleet have thoroughiy gone over the mine-field which 
will cover every coastal defense of any importance, 
the large ships will have to move with extreme caution, 
and at great risk if they want to get within range of 
the enemy's defenses. The development of the steer 
able automobile torpedo, with its long range, is another 
question te be considered by the hostile fleet, for the 
local torpedo flotilla, and the submarines by day and 
destroyers by night, will be constantly on the lookout 
for the enemy's warships. Even as recently as the 
Russo-Japanese war the long-range torpedo had not to 
be very seriously reckoned with, but now it has become 
a potent factor 

This being so, and since an attacking fleet will have, 
during the initial operations at any rate, to keep at a 
safe distance from properly equipped harbor defenses, 
there will be every reason for commanders to use the 
air as a means of first reconnoitering, and secondly 
endeavoring to cripple the defenses on shore by the 
demolition cf nerve-centers, the destruction of arsenals, 
setting fire to store-houses and oil tanks, and creating 
a depressing moral effect on the garrison 

it has been suggested that fortified places might be 
protected by a system of aerial mines in captive bal 
loons to prevent airships from getting vertically over 
the guarded aren, these being exploded either by elec 
tricity from below, or in consequence of being fouled 
by the attacking dirigible in its endeavor to place itself 
in the required position for dropping explosives 

This is the old, and inefficient, method of passive 
defense. The range of modern special airship destroy 
ing artillery is far greater than the height attainable 
by a dirigible, but supposing 5,000 to 6,000 feet to be 
a safe altitude from artillery, the object of the “mine” 
(captive balloon) would be to cause danger at a still 
higher altitude. Putting the weight of cable at 70 
pounds for every 1,000 feet, it will be seen that 6,000 
feet of cable would weigh 420 pounds, so that the bal 
loon would have to lift this plus the weight of envelope, 
car and explosives. The weight of a captive balloon 
of 10,000 eubic feet capacity complete is about 250 
pounds, and its lifting capacity, filled with hydrogen, 
is 700 pounds, or with coal gas, 375 pounds, and coal 
gas would preferably be used for “mine” balloons on 
account of the great expense of hydrogen. The weight 
to be lifted would therefore be 420 + 250 
without allowing for the explosives, but at a height 
of 6,000 feet above mean sea-level, the lifting power 


670 pounds, 


of the hydrogen would be reduced to 540 pounds, be- 
cause the volume of air which it displaces, although 
the same ai that altitude, is lighter and the lifting 
power of the gas is the difference between its own 
weight and that of the equal volume of the surround 
ing air. Therefore the captive balloon could not carry 
its own weight and its cable to the height of 6,000 feet, 
without taking into consideration the occasional in- 
crease in weight from moisture deposited by rain or 
dew on the envelope, which might amount to another 
100) pounds 

In a fog or at night an enemy’s airship, moving 
without searchlights for concealment, might run foul 
of one of the captive “mine-balloons” in endeavoring 


to get vertically above the protected area, but by day- 
light and in clear weather, and if undeterred by the 
presence of mobile aircraft guarding the defenses, it 


could fly round the area at a safe distance and destroy 
the “mines” by fire from its machine-guns, or by aerial 
torpedoes of the Unge type, worked by compressed air; 
the explosives carried by the mines would, if not ex- 
ploded by the fire of the airship, fall upon and damage 
the buildings, ete., which they were intended to guard. 

A high wind, or a sudden storm gust, might cause 
the same effect, and lightning might explode the balloon 
and cause the descent of the explosives with similar 
results, although the balloon could be connected elec- 
trically with the earth by way of protection. 

If the “mine-balloons” were stationed close enough 
to one another to form a defensive enceinte or network, 
the wind might cause the cables to foul one another 
and get entangled. It does not take much wind to 
cause the cable of a captive balloon to assume a con- 
siderable angle with the vertical, and the farther the 
balloon is carried down wind, the more the cable slopes 
from the balloon to the ground. In a strong wind, 
unless the surplus “lift” of the gas is very great, the 
balloon is brought close to the ground and cannot rise 
to any height. The greater the “lift,” the higher it 
will rise, but to obtain this, the size of the balloon 
must be large in proportion to the weight it has to 
raise, and the surface it presents to the wind and conse- 
quent difficulty in rising are increased accordingly. 

On the whole, it would be more profitable to trust to 
the airship-destroying artillery armament of a fortress 
for local defense and expend the funds which would 
otherwise be devoted to captive balloons and explosives 
on strengthening the mobile aerial equipment; in other 
words, meet the menace of aircraft with still better 
aircraft, which could either deal with the enemy’s 
dirigibles before they reached the guarded area, or 
sally out, pursue and attack them by machine-gun fire, 
if they came over by surprise. The moral effect of 
the possession of a superiority of aerial cruisers would 
do more to check reconnaissance and attack than the 


most elaborate preparations for passive defense. 


The Langley Aerodynamical Laboratory 
By Carl Hawes Butman 
i ee establishment of the Langley Aerodynamical 
Laboratory is a fitting and live tribute to him who 
contributed so much toward the solution of the prob- 
lem of mechanical flight. 

The laboratory is under the Smithsonian Institution, 
and its object is to study the problems in aerodynamics, 
with such research and experimentation as may be 
necessary to increase the safety and effectiveness of 
aerial locomotion for the purpose of commerce, national 
defense, and the welfare of man. 

The laboratory was authorized by the Board of Re- 
gents at a meeting on May Ist, 1913, called especially 
for the report of a committee previously appointed for 
the consideration of this matter. 

The laboratory is to be under regulations to be estab- 
lished, and fees to be fixed by the chairman of the 
General Committee, with the approval of the Executive 
Committee of the Board of Regents. It may exercise 
its functions for the military and civil departments of 
the Government, as well as for any individual, firm, as- 
sociation, or corporation in the United States, pro- 
vided such department, individual, firm, association, 
rv corporation shall defray all the expenses accruing 
from any such services rendered by the exercise of the 
functions of the laboratory. Bulletins and other pub- 
lications for public distribution, containing such in- 
formation as may be valuable to the Government or 
the public, will be issued from time to time. These 
publications will include an annual report which will 
cover the work of the laboratory and the researches of 
the general and sub-committees. 

It was deemed advisable to have the work divided up 
into several departments, and members of the Gen- 
eral Committee were designated as chairmen of sev- 
eral sub-committees, the exact names, functions and 
personnel of which have not yet been determined. 

The General Committee, it is understood, will take 
charge in an advisory manner of all aeronautical re- 
search, experimentation and additional laboratories in 
which the Government may become interested or foster ; 
in this way, it will be a general advisory committee on 
aeronautics. Its functions will be numerous and its 
scope national. 

An office in the Smithsonian Building has been made 
available by the secretary; Dr. Alfred Zahm has taken 
up the office work of recorder, and is planning the pub- 
lication of a hand-book intended to show the scope and 
functions of the committee in general, and the labora- 
tory in particular. 

The project has been financed by the Board of Re- 
gents through an appropriation of $10,000 for the pres- 
ent year, and $5,000 annually for five successive years. 

A valuable adjunet to the office of the committee is 


the library relating to aeronautics, already located in: 


the Smithsonian Building. For several years Mr. Paul 
Brockett, assistant librarian of the Institution, has been 
collecting publications, especially periodicals, relating to 


ueronautics, and these have been added to the volumes 
and pamphlets brought together by the late secretary, 
making a very good reference library now available. 

It is an odd but happy circumstance that the Govern 
ment is now, although indirectly, to promote aviation 
and the study of aeronautics after ten years of inac 
tivity, and that the branch of it to carry on the work 
is that whose secretary previously undertook the now 
historical experiments which, after incurring an un 
fortunate accident, and receiving much public ridicule, 
were terminated by the Government, which thereby lost 
an opportunity for international leadership in aeronau- 
tics. It is hoped that now the United States will pur- 
sue what investigations and experiments are under- 
taken by the committee, in the Langley laboratory or 
elsewhere, and in no event relax its interest or neglect 
opportunities for the national development of aero- 
nautics. 


“The Mysterious Problem” 
By Clarence T. Hubbard 

HE following combination of two old principles 

makes a pleasing conjuring experiment for parlor 
presentation. It is very simple in operation, requires 
no skill to speak of, yet with appropriate “patter” it 
makes an astonishing effect. The method found most 
satisfactory is as follows: The performer displays a 
large sheet of white paper, calling attention to the fact 
that it contains no writing or marking of any kind. 
This is suspended from a frame or rested against an 
easel in full view of the spectators. Then the enter- 
tainer addresses the audience and requests them to 
think of a number. This being done, they are asked 
to multiply the number thought of by 2. The next step 
in the process is to add 6 and to then divide the 
result thus obtained by 2. Next, direct them to sub- 
tract the number originally thought of and to add 4 to 
the final result. The conjurer then applies a match to 
the paper, which is seen to burn up with the exception 
of a strip that resembles the figure 7 very distinctly. 
Seven proves to be the answer to everybody's problem 
regardless of the fact that each person thought of a 
different number to begin with. To obtain the effect 
with the paper the reader must add a few drops of 
nitric acid to a sufficient quantity of asbestos paint 
and with a brush outline the figure on the paper and 
allow it to dry. This, of course, must be done prior 
to giving the exhibition. Seven will always be the 
answer if the above formula is employed. A little 
talk relative to the peculiar properties of the figure 
seven would add to the amusement of the trick. Try it. 


The Current Supplement 

N this week’s issue of our SupPpLEMENT Sidney Low 
_ yess the question “Is Our Civilization Dying?" 
It is difficult to fix beyond doubt the causes of the 
decline of great empires. Were they physiological? Or 
was moral corruption the principal cause? These and 
many other questions Mr. Low seeks to answer.—A 
tragic balloon accident, presenting very unusual feat 
ures, recently occurred near Paris. An illustrated de 
scription of the facts known is reproduced from French 
sources.—Chester L. Lucas describes the manufacture 
of steel type, such as is used, for example, for stamping 
metal articles.—Prof. Hilbert endeavors to gage the 
length of geological epochs on the basis of radioactive 
phenomena.—Prof. Charles L. Parsons gives a compre- 
hensive review of the present situation as regards oc- 
currence and extraction of uranium and radium ores in 
this country and abroad.—-E. V. Heward, in an article 
entitled “Glimpses of the Moon,” discusses some of the 
most interesting problems which the nearest of all 
heavenly bodies presents to us. Are the volcanoes on 
the moon still active? Is there vegetation on our satel- 
lite? These are questions which some astronomers are 
disposed to answer with yes.—D. A. Lyon writes on the 
use of the electric furnace in the production of iron 
from the ore.—An article on “Ugly Fishes” presents to 
the readers some remarkable vagaries of nature in the 
fish world.—The article by A. J. Lotka on “Evolution 
From the Standpoint of Physics” is concluded in this 


issue. 


What is the Minimum Lung Capacity ? 

SING what is known as the pneumo-thorax method, 

Bernard and Le Play showed in France that the 
minimum lung capacity which is compatible with life 
may be estimated at one sixth of the normal capacity. 
J. Courmont, in his experiments which he has been 
sarrying on for a number of years, reaches similar con- 
clusions by the use of a different method. He removes 
portions of the lungs.of animals such as rabbits or 
dogs, and finds that these animals are able to live for 
several months after the ablation of three quarters of 
their lungs. In addition to this, he notices that the 
entire removal of one of the lungs is followed by a 
slight compensating hypertrophy of the remaining lung. 
together with dilatation of the right side of the heart. 
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A Project to Raise Decatur’s Frigate the 
“* Philadelphia ”’ 
By H. C. Plummer 
FTER almost one hundred and ten years’ rest in 
‘ithe sands at the bottom of the Libian Sea, the gal- 
lant United States frigate “Philadelphia,” once the 
“terror of the will be raised and brought to 
America, if legislation soon to be introduced in Con- 
Representative J. Hampton Moore of Pennsyl- 
vania is approved. The wreck of the old Yankee man-o’- 
war lies directly in the path of a system of harbor 
improvements at Tripoli that are contemplated by the 
Italian Government. These comprise the building of 
railway termini, warehouses and docks and the erec- 
tion of permanent steel hangars for the dirigibles and 
aeroplanes used by the Italian army forees for reach- 
ing the wild desert interior of Fezzan, which is ex- 
ceedingly difficult of access by land. 


sea,” 


zress by 


The movement to bring to the surface and to trans- 
port this country the “Philadelphia,” 
which was started by an American war correspondent, 
Harold Sherwood Spencer, after the close of the late 
Italo-Turkish contlict, has made a distinct appeal to 
the patriotic and romantic sentiments of the Italian 
people. “A glorious page from American history rises 
from the bottom of the Libian sea” is the headline of 
an editorial upon the subject which recently appeared 
in La Nuova Italia (The New Italy), the daily news- 
paper of Tripoli and organ of the military adminis- 
tration of Tripolitania. The article reviews in eloquent 
terms the gallantry of Lieut. Stephen Decatur, who, 
more than a century ago, boarded the captured “Phila- 
men and officers and, “within half 
succeeded in burning 


across seas to 


delphia” with sixty 
gunshot of the Banshaw’s castle,” 
and sinking the frigate and in effecting the escape of 
himself and his company of three-score to the ketch 
“Intrepid.” He had been assigned to his perilous task 
by Commodore Edward Preble, commanding the United 
States ship “Constitution,” at anchor in the har- 
bor of Syracuse, on the southern coast of Sicily, oppo- 
site to Tripoli. 

Through the efforts of the American consul-general 
at Tripoli, John Q. Woed, permission for the raising 
of the wreck has been granted by Governor-General 
Ragni, who personally aided a technical investigation 
lately conducted at the scene by Lieut. Richard Drace 


White, naval attaché of the American embassy at 
Rome. This investigation was further assisted by Will- 
iam S. Riley, an Englishman who has been a resi- 


dent of Tripoli for twenty-five years and who has mani- 
fested a lively interest in the recovery of the one time 
defender of American commerce on the high seas. 

An appropriation of $15,000 is sought for the bring- 
ing to the surface of the “Philadelphia” and her con- 
veyance through the Mediterranean and across the 
Atlantic to this country. The wreck lies in about 15 
feet of water directly off the Spanish fort at Tripoli 
und near a breakwater and lighthouse constructed by 
the Italian government as one of the earliest improve- 
ments of the Barbary port wrested from Ottoman do- 
minion. 

Divers who were employed by Lieut. White reported 
the whole wreck to be imbedded in sand in the form 
of a mound, which slopes off in all directions. They 
sawed off portions and found the planking covered with 
copper in a state of partial decomposition and 
found the remains of nails so corroded that they are 
nothing but hardened rust. 

In his report to the Director of Naval Intelligence at 
Washington, the naval attaché stated: 


also 


“When Mr. Spencer suggested raising her, he was of the 
opinion that the ship rested on an approximately even keel 
and did not extend deep into the sand, and his idea was 
that she could be scooped out and lifted with shears and 
got on shore intact. It appears that she lies on her 
side (thought to be starboard, though this is uncertain), her 
keel in a line approximately northeast and southwest. She 
is entirely covered by sand, except for a portion approximately 
35 feet in length on the above-mentioned bearing and 15 feet 
in width, in which space portions are visible in places pro 
jecting above the sand bottom in some cases as much as 
1% feet. 

“There are three or four projections visible, which appear 
to be ribs or frames of the hull. These appear to curve 
upward, which leads me to believe that they are situated 
near the bow or the stern. This is, however, only a surmise, 
as the curvature may only be apparent. There are several 
planks which extend in a northeasterly direction and end 
abruptly. Beyond their end is a rectangular piece lying at 
right angles to the lengthwise direction of the planks. 

“The divers who made the examination; the engineer in 
charge of the divers, Mr. Spencer, Mr. Riley, the American 
consul, Mr. John Q. Wood, and I are agreed in the opinion 
that the part visible is the remains of the ribs and skin of 
the ship. The planking which ends so abruptly we believe 
to have sprung loose, or pried loose, from the frames, and 
to have straightened out more or less. We conclude that the 
ship sunk on the original bottom of the harbor, which slopes 
uway abruptly to the northeast, with one end much lower 
than the other, and that the sand which now covers her has 
sifted in, making the harbor at this point much shallower than 
it was at the time she sank. 

“Granting that the ship was 40 feet in beam aad 200 feet 
Jong, she must extend in the sand to a depth of approxi 
feet, and for a length of approximately 200 


mately 40 
feet. 





“It is believed that the best way to attempt to raise her 
is to dredge around her and inside her as much as prac 
ticable and then raise her with floats and chains, if prac 
ticable, intact; otherwise, in sections cut adrift before being 
lifted. 

“In this connection the lack of facilities available at Tripoli 
for work of this character has been considered. There is a 
small floating crane of 75 (1 am told) tons capacity. There 
are some small lighters; there are small cranes on 
shore. That is practically all.” 

The Ditta Amalgia, an Italian engineering firm which 
has the contract for the commission of the improve- 
ments planned by the royal government, provided Lieut. 
White an estimate of $12,000 for the raising of the 
“Philadelphia” and the placing of her on the beach at 
Tripoli. 

The American attaché thus concludes his report: 


some 


“The project is to raise her intact, but this may become 
impracticable, in which case it would be necessary to raise 
her piece by piece. Their estimate is based on the assump 
tion that there would be 4,000 cubic meters to excavate, at 
a cost of $2.50 per cubic meter, and that the cost of raising 
her and putting her ashore would be $2,000. They also 
estimate that they could raise a section of 45 feet length 
along the part now projecting above the water for $5,000. 
And I am of the opinion that for $2,000 that part project- 
ing above the bottom and a considerable portion adjacent 
thereto could be raised. 

“In addition to the cost above enumerated there would 
be the cost of conveying the material recovered to the United 
States.” 

From the date of her launching at Philadeiphia, No- 
vember 28th, 1799, until the hour of her ignominious 
eapture by the Tripolitans, October 31st, 1803, the fri- 
gate which it is now sought to recover and to preserve 
to posterity, maintained a glorious record for the Stars 
and Stripes and the young navy of the American re- 
public. She was the flagship of a squadron of thir- 
teen vessels under command of Capt. Stephen Decatur, 
senior, on a cruise to the West Indies in 1800, in which 
she effected the capture of five vessels from the French. 

She sailed from Philadelphia on her third and last 
cruise, commanded by Capt. William Bainbridge, July 
28th, 1803, and on August 26th, 1808, shortly after she 
had reached the Mediterranean, she captured, near 
Cape de Gatt, the Tripolitan ship “Meshboka,” or “Mur- 
boka,” and recaptured from her the American brig 
“Cecilia” of Boston. 


The American Road Congress 

HE American Road hold its third 

annual meeting at Detroit during the week of Sep- 
tember 29th. This decision was reached by the joint 
committee of which Logan Waller Page, director of 
the United States Office of Public Roads, is chairman, 
after a spirited contest which finally narrowed down 
to the cities of St. Louis, Denver, Minneapolis, and 
Detroit. The congress is the great annual assemblage 
of the good roads organizations throughout the United 
States, and is held under the auspices of the Ameri- 
ean Highway Association, the American Automobile 
Association and the National Association of Road Ma- 
chinery and Material Manufacturers, the latter organi- 
with the exposition 


Congress will 


zation being concerned primarily 
of machinery and materials held in conjunction with 
the congress. 

As there are between thirty and forvcy State and inter 
state organizations identified with the American High- 
way Association in addition to its 1,800 regular mem- 
bers, the big meeting will be thoroughly representative 
in character. 

Arrangements have just been made to hold the an- 
nual meeting of the Michigan State Good Roads Asso- 
ciation which has 15,000 members, the newly organized 
Michigan Trunk Line Association, and the Ontario Good 
Roads Association, in conjunction with the congress. 
The combined attendance of these various road organi- 
zations will be well over 5,000 and will certainly set 
a new record far in advance of attendance figures at 
any previous good roads meeting in the United States. 

The foremost engineers and contractors will join with 
distinguished laymen in making the programme com- 
plete and effective. The sessions will be arranged as 
heretofore so as to specialize on construction, main- 
tenance, legislation, administration, econom.'s, ete. It 
has been decided to have a special session for the bene- 
fit of contractors, and in order to make this session 
of practical value to the contractor, a committee com- 
posed of some of the best informed men on contract 
work in this country will have full charge of prepar- 
ing the programme and conducting the session. 

The exposition will be held on the ground floor of 
the Wayne Gardens immediately under the large hall 
in which the sessions of the congress will be held, and 
in order to meet the requirements of the companies 
which manufacture heavy road building machinery, a 
large vacant lot and an adjoining street will be trans- 
formed into exhibit space by the erection of a large 
tent in which heavy machinery may be exhibited and 
demonstrated. As heretofore, the remarkable Govern- 
ment exhibit of road models will be a feature of the 
exposition together with the various State exhibits 
which will be shown in much larger number than at 
the congress held in Atlantic City in 1912. 


The officers of the congress are Logan Waller Pave, 
director of the United States Office of Public Roady 
president ; Lee McClung, former Treasurer of the United 
States, treasurer; J. E. Pennypacker, secretary of the 
American Highway Association, secretary; and Charles 
P. Light, former State Highway Commissioner of West 
Virginia, assistant to the president. The beadquarters 
of the congress are in the Colorado Building, Wash- 
ington, D. C. 


Exhibition of Improved Talking Pictures and 
Moving Pictures in Natural Colors 
N the 5th instant there was given in the Thirty- 
ninth Street Theater in New York city, by arrange- 
ment with Mr. Frederick C. Beach of this journal, two 
demonstration performances of talking pictures and 
moving pictures in natural colors as perfected by M. 
Leon Gaumont of Paris, France. 

As early as November 17th, 1902, M. Gaumont gave 
a demonstration before the French Photographic Society 
of talking moving pictures, in which there was com 
plete synchronism between the phonograph and the 
cinematograph. records were made simulta- 
neously. 

Besides talking pictures, M. Gaumont has been work- 
ing for some time at the problem of producing moving 
pictures in natural colors. About a year ago he sue- 
ceeded in accomplishing this in a simple and direct 
manner. 

The method of obtaining these pictures is that used 
in the well-known three color process, viz., the mak- 
ing of three separate negatives through transparent 
color filters of the three primary colors and the pro 
jecting of the corresponding positives through their 
three respective color filters in superposition and ae- 
curate register upon the screen. The rate of projec- 
tion of the pictures is as usual sixteen per second, they 
being arranged in groups of three on the film, which is 
moved far enough each time to bring another group 
before the triple lenses. 

The exhibition was opened with chronochrome pic 
tures of flowers in vases on a revolving table, followed 
by outdoor scenes. The first picture showed the flowers 
in black and white, but with a remarkabie stereoscopic 
effect, the result of there being three distinct pictures 
superposed on the screen instead of but one. The sec 
ond picture showed the same flowers in al! their nat 
ural beauty, while the views that followed, depicting 
farm scenes in the south of France and glimpses along 
the Riviera, were entrancing in their naturalness. 

A photo play taken under artificial light was shown. 
in which the colors of the costumes and decorations 
were perfectly rendered. The facial expression of the 
actors was reproduced with a naturalness and softness 
that was wonderfully lifelike, and there was nothing 
lacking in detail. 

There followed beautiful studies in nature of mounted 
specimens of butterflies in which the varying sheen on 
the wings when viewed from different angles was ex 
tremely beautiful. Words can hardly express, too, the 
magnificent nacreous luster on some specimens of sea 
shells that were shown. 

The talking picture exhibition demonstrated the re 
markable effectiveness of the electrical synchronism 
between the picture film and phonograph, the loudness 
of the sound of which is intensified by means of com 
pressed air on the principle employed in the Parsons 


These 


auxetophone. 

A talking motion picture play of twenty minutes 
duration was produced by a series of records rapidly 
changed from one to another, by a special device, until 
the close of the play. An amusing subject was a rooster 
standing on a pedestal, flapping its wings and crow 
ing very naturally and vigorously. 

Another example was a lion tamer putting his lions 
through their tricks, which resulted in much natural 
istic roaring by several of the beasts. 


Piping Hydrogen for Airships.—A pipe—ine for hydro- 
gen is in successful operation between the electro-chemical 
works “Griesheim-Elektron”’ and the airship hangar in 
Frankfort-on-Main. The line is 4% kilometers long and 
to avoid the danger of leaking from non-tight joints it is 
welded autogenously throughout most of its length, the 
pipe being joined by unions only at long intervals. One 
thousand cubic meters of gas per diem can easily be sup- 
plied, which requires a pressure of about 1,000 millimeters 
(water column). The pipe ends at the plant in a gas-tank 
of 6,000 cubic meters capacity. The hydrogen passes 
thence into subterranean pipes in the hal! (Halle) in whose 
cement floor are 18 shafts provided with gas-cocks which 
are connected by tubes with the separate compartments 
or cells of the airship. The hydrogen is produced as a 
by-product in the electro-chemical manufacture of caus- 
tie soda and chlorine from sodium chloride in such large 
quantities that much of it still goes to waste in spite of the 
greatly increased demand for hydrogen. This plant pro- 
duces daily from 18,000 to 20,000 cubic meters of hydro- 
gen, a sufficient quantity to entirely fill a Zeppelin, 
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l bas lone been known that certain infectious diseases ing doses of diphtheria poison, it withstands doses of the poison after 
ot ur unter miy among some of the lower pa a time which would suffice to kill hundreds of animals 
inimais and «a t attack man; while, con not so treated. This was done by Behring, in 1890, 
erse the iypear to attack only man who found that the blood serum of the treated ani 
Moreove we al ill familiar with the fact mals contained something which neutralized the 
mf persens wi have once had, say diphtheria poison and rendered it harmless. 
measles, or searlet fever, or small-pox, What could be more natural than to see 
i thereafter safe from a second attack, Whether this blood serum could be used to 
r as it is usu expressed, are “im r» treat other animals previously injected 
mute Since littl was kuown as to the : with diphtheria poison? Behring found 
real nature of the infectious diseases un 2) that the serum thus used was able to 
til about thirty years ago, it is easy to save the animals from death. The 
see how the discoveries of bacteriology in Hy action of the substance in the serum 
the eighties opened up a wonderful field | which counteracted the effect of the poison 
for the medica! investigator: and although proved to be exactiy like that of an 
most of the fundamental researches con alkali on an acid, i. e., it neutralized the 
cerning the nature of immunity against poison. It was therefore called an anti- 
infectious diseases date back hardly more ( torin. The antitoxie serum does not dif- 
than fifteen to twen.y years, much light 23 fer in appearance from that of a normal, 
has already been shed on many obscure untreated animal, and even when tested 
problems of medicine, and the promise of chemically, but little difference can be 


further substantial benefits to mankind is 


held out rue, the work of Jenner in the 
end of the eighteenth century taught us 
the value ef vaccination against small 
0x: and Pasteur in ISS] demonstrated 
his method of successfully protecting ani 
mais against anthrax by injecting them 
with living.’ weakened anthrax bacilli 
Neither of these discoveries, however, im 
portant as they were, gave any real in 
sight into the nature of immunity The 
subject was really illuminated when 
Rebring, in 1800, announced his discov 


ery of diphtheria antitoxin 

But let us go back, for a moment, to the 
time of Pasteur, say to the late seventies 
of the last century It was well known 
thet individuals who had had one attack 
of a particular disease were thereafter 
practically safe from a second attack; in 
ether words, they were immune This 
form of immunity is well illustrated in 
scarlet fever, measies, small-pox, yellow 
fever. Often it lasts throughout the life 
time of the individvai, though there are 


In studying this acquired im 
conceived ‘the of 
an attack of a given 
infection in order to protect the individual 
attack He that 


necessary to 


exceptions 


munity, Pasteur idea 


artificially producing 


igainst another realized 


be so control mat 
the original attack should run 
the 
After considerable 


that this could 


it would 


that a 
mild 
of the 


experimentation 


ters 


very course aud not endanger 


life individual 
he found 


by artificially weakening 
the 


Subsequently 


be accomplished 


original at 


Salmon 


the bacteria with which 


tack was produced 


scientists, 


Smith, two American 
that 
un mild attack of the disease by 

f but that 
of would 


Immunity 


and 


showed it was not necessary pro 


he tnjection living bacteria, 


bacteria 
that 


the injection dead pro 


duce an ugainst particular 


lucterial infeetien. This form of immun 
whether cuused by a previous natural 


by 


ity 


iituck of the disease, or artificially the 


inoculation of bacteria, is always strictly 


specific. that is, the protection extends 


to the particular disease which has 


germs have 


attack of 


whose 


Al 


previously oceurred or 


previously been injected 




















In order to obtain the antitoxin of the inoculated animal a sterile, hollow 
needle is inserted into the jugular vein. About six or seven quarts of blood 
are thus collected. The serum is drawn off and constitutes the antitoxin used 
by the physician. 





the studies 


written 


past feu im 
about the 
cess achieved by our army surgeons in preventing typhoid fever during the 
maneuvers by the Vore recently the 
been filled with accounts of Friedmann’s alleged cure 
bacilli to give readers an intelligent 


Much interest has been aroused during years 


in serum treatment, and much has been marvelous suc- 


use of typhoid vaccines. newspapers 


have for tuberculosis by 
our 


mecns of living tubercle In order 


idea of the principles underlying these modern therapeutic methods, we 
have asked Dr. Charles F. Bolduan, a well-known authority in this field, 
to prepare for us a clear account of this highly technical subject. For 
years on the scientific staff of the bacteriological research laboratory of 
the New York city health department, Dr. Bolduan has become widely 
known by numerous papers in scientific journals, and as the author of 


several text-books dealing with the subject here discussed.—Epiror 
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the two. In order, 


therefore, to recognize the presence of this 


discovered between 


antitoxin in the serum, and especially in 


order to measure its amount, we must 
test it in animals, and see how small a 
quantity of antitoxic serum will save an 


certain 
in 


with a 


It 


animal after injection 


amount of diphtheria poison. may 


terest the reader to know that sometimes 
as little as 1/5,000 eubie centimeter suf 
fices to save from death a guinea pig 


which has received ten fatal doses of diph- 
theria 
In the manufacture of diphtheria anti 


poison 


used us the source 


toxin sheep were first s 
of the serum, but at the present time 
horses are almost entirely employed. 


They are easily managed, produce high- 


grade antitoxic serum, and yield enormous 


quantities of serum if properly bled. The 


animals are injected subcutaneously, re- 
ceiving at the first injection an amount 


of diphtheria poison sufficient to kill about 
gzrad- 
the 
weekly 
at 


guinea pigs. Using 
ually still 
injections of poison are repeated 


months, 


hundred 
larger 


five 


and larger doses, 


for about three 
which the 
have manufactured considerable antitoxin. 
In the ani- 


mal is bled by 


or oftener 


time horse will be found to 


the antitoxin, 
sterile, hollow 


order to obtain 
inserting a 
needle into the jugular vein, about six or 
of blood at 
The 
utensils 


being collected 


the 


used 


seven quarts 


Vials, stoppers, as 
for holding 
sterile, and 
taken 

The 
in 


one bleeding 

all the 
the serum, must be absolutely 
must 


indeed 


every possible precaution be 
to avoid contamination of the serum. 
blood carefully collected 
sterile allowed to clot, which 
the clear, straw-colored serum to 
separate. This serum off and 


constitutes the antitoxin as it is used by 


having been 


flasks is 
causes 
is drawn 
physicians. 

The success attending the use of diph- 
theria antitoxin is now so well recognized 
that I need not go into that phase of the 
Suffice it to say that prior to the 
introduction of antitoxin the mortality 
from diphtheria was about five times what 
This is well shown in the chart 


subject. 


it now is. 
on this page. 


Unfortunately it has been found impos 


scurlet fever protects only against scarlet gy 
fever, but not “inst measles; inoculat sible, except in a few instances, to pro 
ing an individual with typhoid bacilli pro .”:) fp —t duce antitoxins, because very few bacteria 
tects hin y against typhoid fever, but | secrete toxins iike the diphtheria bacillus. 
ot against dysentery, or plague, or cholera. ° — — Careful study of the blood serum has 
When Behring announced his discovery Chart showing the result of anti-toxin treatment in diphtheria. shown, however, that even though no ¢ ati 
of diphtheria antitoxin, a host of labora = ; toxin is produced, the injection of bac 
tory workers at once took up the study of wae Sums er os Ce. aaa — ag as epee = wel ae & teria is often followed by the formation 
nineteen large cities of the world Note the rapid fall in the year 1895, following at ‘ : 5 : 
the blood: serum us affected by bacterial once the introduction of anti-toxin treatment in that year by the injected animal body, of substances 
injections At their head was Paul which kill and dissolve the invading bac- 
Ehrtich, and it is largely to his extraordinary genius their poisonous products These antagonistic sub teria. ‘Thus, if an afhimal is injected with typhoid 
that we ve our present Knowledge of this intricate stances are spoken of as antibodies. The important bacilli, the serum will kill enormous numbers of typhoid 
TO \ result of these investigations it was antibodies thus far known are (1) antitoxins, (2) bac- bacilli after a time, even in very small doses; tested 
found that in 1 onse to the invasion by pathogenic teriolysins, (3) agglutinins, (4) opsonins, (5) precipi- against cholera bacilli or against any other bacteria. 
icteri ihe body manufactures certain specific sub tins, and (6) antiferments. its destructive effect is merely that of normal serum 
stances designed to destroy the invaders or to neutralize When an animal is injected with gradually increas from an untreated animal. When the action of the 
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serum on the bacteria is studied under 
the microscope it is seen that the bacteria 
are actually dissolved. Hence such a 
serum is spoken of as a_ bacteriolysin, 
which means bacteria-dissolving. Since 
the bacteria are killed by this action, we 
also speak of the serum as being bacteri- 
cidal, which means bacteria-killing. 

It has been found that this action of 
the serum may be developed against other 
When red blood cells 
are used, the serum acquires dissolving 


ecelis than bacteria. 


properties for these; and here again, the 
action is strictly specific, so that when 
blood cells from a chicken are injected 
into another animal, the serum of the in- 
jected animal acquires increased solvent 
powers only for chicken blood cells, but 
not for blood cells of other animals. 
Investigation showed that the mode of 
action of these dissolving sera was some 
what complex and required the joint ac 
tion of two different constituents. One 
of the constituents decomposes’ very 
easily, so that a serum which has stood 
several days may be found to have en- 
tirely lost its solvent power. This un- 
stable constituent, however, is not 
peculiar to the serum of the treated ani- 
mal, but is found in all fresh sera, even 
in those from normal, untreated animals. 
Hence it is possible to restore the solvent 
power to old, specific dissolving sera by 
the addition of a little fresh serum from 
This unstable constitu- 
When 
using specific bacteriolytic sera therapeu- 


a normal animal. 
ent is spoken of as “complement.” 


tically, we do not attempt to secure fresh- 
ly-drawn serum, but rely on the comple- 
ment present in the blood of every indi- 
vidual to supply the unstable constituent. 
For reasons largely still unknown, the use 
of many of these specific bacteriolytic 
sera for the cure of infectious diseases 
has been quite unsuccessful, and many 
difficulties still remain to be overcome. In 
some instances the fault seems to lie, not 
with the serum, but with the mode of its 
application. Thus, in the case of the 
serum for epidemic cerebro-spinal men- 
ingitis, the results first obtained were 
most discouraging; at that time the serum 
was given by means of subcutaneous in- 
jections. For some years past, however, 
the results have been uniformly good, the 
mortality being less than half that in 
cases treated without the serum. The 
serum is the same as before, but now it 
is always introduced directly into the 
spinai canal, where it can directly attack 
the invading bacteria. 

The researches of Metchnikoff showed 
that the white blood cells, or leucocytes 
as they are called, lay hold of and digest 
invading bacteria, and thus constitute an 
important means of defense against bac- 
Subsequently, Sir Alm- 
English 


terial invasion 
roth Wright, a 
physician, showed that certain substances 


distinguished 


present in the blood serum have the power 
of increasing the appetite, as it were, of 
the leucocytes, and, furthermore, that the 
amount of these substances can be in- 
creased by properly administered injec- 
tions of the same bacteria it was desired 
These substances in the blood 
Wright de- 
vised an ingenious technique for measur- 


to destroy. 
serum he called opsonins. 


ing the opsonic power of the serum, using 
fresh human leucocytes, a suspension of 
the test bacteria, and serum from the 
patient. After allowing these to remain 
in contact for a given time he made micro- 
scopic preparations and noted the result. 
He compared this with a similar prepara- 
tion made from the same leucocytes, the 
same bacterial suspension, but with serum 
from a normal individual instead of from 
the patient. He showed that before com- 
mencing treatment the patient's opsonic 
power was low, as evidenced by the small 
proportion of bacteria taken up by the 
leucocytes in comparison to those in the 
specimen with serum from the normal in- 
dividual. With successful treatment with 
bacterial vaccines (see below), he caused 
the opsonic power to rise, as shown by 
the increasing proportion of bacteria 
taken up by the leucocytes, and with the 
cure of the infection he caused the opsonic 

















Collecting vaccine from a calf. 

The calves which are used in the preparation of the virus are first washed, the long 
hair is clipped, and the skin is cleaned with an antiseptic solution, after which the 
surface to be operated upon is shaved. The animals are then conveyed to the operating 
room, where they are vaccinated with tested virus under conditions similar to those exist 
ing in the operating rooms of modern hospitals, after which they are transferred to the 
propagating stable and kept as clean as possible. In about six days the virus is removed 
as shown in the picture, and ground up into the pulp used to vaccinate human beings 
against small-pox. 





Typhoid bacilli after the addition of 
serum from a case of typhoid fever. 
(Bacilli in clumps, motionless.) 


Typhoid bacilli before the addition of 
serum from a case of typhoid fever. 
(Bacilli actively moving.) 




















Before treatment. 
SERUM FROM A NORMAL INDIVIDUAL 
Average number of bacteria per leucocyte — 4 
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THE PATIENT'S SERUM 
Average number of bacteria per leucocyte = 2 


Opsonic Index 0.5 





Be 

















During treatment. 
SERUM FROM A NORMAL INDIVIDUAL 


THE PATIENTS SERUM ‘ 
Average number of bacteria per leucocyte 3 


Average number of bacteria per leucocyte = 4 


Opsonic Index = 1.33 




















Treatment completed. 
SERUM FROM A NORMAL INDIVIDUA! 
Average number of bacteria per leucocyt 
7 
Opsonic Index 3.5 


THE PATIENT'S SERUM m 
Average number of bacteria per leucocyte 7 


power of the patient's serum to be even 
greater than that of the norma! individ 
ual. The measurements are always rela 
tive, the ratio between the average pum 
ber of cells in the two sets of prepara 
tions constituting the opsonic index. This 
will be clear by studying the annexed 
diagrams. 

But this does not yet exhaust the list 
of antibodies produced by the animal body 
in response to injections of bacteria. 
When the serum of an animal which has 
been repeatedly injected with bacteria is 
brought into contact with some of these 
bacteria, careful observation under the 
microscope reveals an interesting series of 
changes. Thus, if typhoid bacilli are 
mixed with the serum of a rabbit which 
has previously been treated with injee- 
tions of typhoid bacilli, or if the bacilli 
are mixed with serum from a patient suf- 
fering from typhoid fever, one notices tirst 
that the typhoid bacilli become sluggish 
in their movements. This is followed by 
the gradual collection of the bacilli inte 
clumps. At the end of an hour or two, 
in place of countless bacilli moving 
quickly through the field, one sees merely 
several immobile 
bacilli. 
agglutination, and the substance in the 
serum which brings it about as agglutinin 
Like the bacteriolysins, the avtitoxins, 
and the opsonins, the agglutinins are 
strictly specific, i. e., serum from an ani 
mal previously injected with typhoid 
bacilli will clump only typhoid bacilli; 
one from an animal injected with cholera 
bacilli will clump only cholera bacilli, ete. 
The simplicity of this reaction, as we!! 
as its specificity, has made it an important 
adjunct in the diagnosis of typheid fever 
and other infections. The microscopic ap 
pearance of the baciili before and after 


groups of absolutely 
This phenomenon ts spoken of as 


clumping is shown in the annexed drawings. 

It must not be thought that the list of 
anti-substances above enumerated ts at all 
complete, or, what is more, that invasion 
of the body by bacteria produces changes 
only in the blood. Not only are stilt! other 
antibodies produced in the blood, tut in 
vestigation has shown that other tissues 
of the animal body likewise undergo 
subtle changes in response to bacterial in 
This fact is made use of in the 
tuberculous infeetion by 


vasicn. 
diagnosis of 
means of the skin test. 
of tuberculin (extract of tubercte bacilli) 
rubbed into a tiny abrasion in the skin 
individual 


A smali quantity 


of a_ tuberculous causes a 
typical inflammatory 


point of application, while in uninfected 


reaction at the 


individuals no such reaction resuits. The 
test is sometimes performed by dropping 
a weak solution of tuberculin into the 
eyes, causing a marked congestion (pink 
eye) in tuberculous individuals 

Because of the non-success attending 
the use of the antibacterial sera, previ 
ously discussed, attention has been turned 
to treatment of bacteria! infections by 
means of active immunization. This con- 
sists usually in injecting the patient with 
sinall doses of dead bacteria, thus causing 
the production, on his part, of the vari- 
ous antibodies already described, and so 
bringing about a condition of immunity. 
The injected dead bacteria are spoken of 
as a “bacterial vaccine.” This method 
may be said to date from the researches 
of Pasteur concerning protective inocula- 
tion of a@pimals against anthrax. it will 
be remembered that Salmon and Smith 
showed that even dead bacteria could be 
used for protective inoculation. The pro 
tective inoculations against typhoid fever, 
as practised by the United States Army, 
consist of dead typhoid bacilli. Largely 
through the efforts of Wright, such inocu 
lations are also extensively used to cure 
an infection already in progress, and in a 
limited number of infections, strikingly 
successful results have been obtained. In 
a number of other infections, e. g., typhoid 
fever, the bacterial vaccines fave been 
remarkably successful in preventing the 
disease, but practically without valine in 
the treatment of cases already estab 
lished. Even when used merely 4s a pre 

Continued on page 549 ) 
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Shape and Sound in Whistles 


By Gustave Michaud, Costa Rica State College 


[* it he considered that whistles are among the oldest 
musical instruments the fact that very little is still 
known about the origin of the sound which they emit 
seems strani One and t ame explanation was found 
not long ago in nearly all elementary text-books on 
woustics. Condensations are produced, we were told, 
irregular intervals, by the collision of air against the 
tting edge placed on its path These oblige the cur- 
rent to escape at times through the opening placed above 
the edges Dilatati follow the condensations and the 
tube reinforces such vibrations as its length permits. 
lake mn trean of water the explanation is clear only 
hecau its being shallow and the thoughtful reader 
ies in vain to find out the cause of the transformation 
of a continuous into an alternating motion The diseov- 
ery in organ pipes of the air whirlwinds called Looten’s 
evyelones, which probably play a very important part in 
ordinary phonation, has still further ym plicated the 
problem and neither Hensen’s theory of the pendulary 
motion of air, nor the works of his opponents, Fried- 
ric} Kre und Wachsmuth, have so far thrown much 
light upon it 
It is none the less interesting to note the change 
indergone in recent years by the classical whistles G, O 
and M, shown on e accompanying figur Several 
minor improvements are mere applications of some well- 
known law of acoustics Others are evidently the result 
of empirical research hus it is probable that whistles 
(, Rand N owe their power to their shape, which highly 
favors the formatior f Looten’s cyclones, but how and 
why is not wrougkly understood Whistle C is but a 
freaky imitation of E It remains silent in the hands of 
the unaware p n who does not use his fingers as lateral 
walls for the un npiete eylindrical box Whistles A 
and FP embody an attempt to increase the volume of 
sound threugh an extension of the cutting edge around 
the whole instrument Both are noisy calls but require 
powerful lurgs In the scientific instrument called 
Galton’s whistle (#7) length of pipe may be made to vary 
through the motion of the end screw Pitch varies 
according! and the whistle is used to ascertain the 
individual upper limit of audible sounds, as it can pro- 


tuce those which cannot be heard, that is which result 
in over 40,000 vibrations per second itch of whistles 
P and / ean be made tu vary, as in Galton’s whistle, 
through changes in the length of pips In the American 
model, /’, this is “omplished by merely pressing the 


The French whistie, /, 


In whistle B but two different 


rubber end of the whistle is pro- 


vided with a sliding end 


sounds are produced, through a change from open to 


closed pipe; on top of the whistle is an opening which can 


be closed with the finger. Two sounds are also produced 


by whistles A and L, but they are simultaneous and 


whim, give either a harmonious 
ats In L 


{ they are superposed 


77 


maker 
sound 


the two tubes are side by 


according to the 
whole or a with perceptible be 
side; in 
D has been considerabiy flattened in the plane contain- 


ing the cutting edge, not, probably, to take advantage of 


Savart's law, but merely to allow the easy carrying of 
the whistle in a vest pocket So far as the origin of 
sound is concerned F cannot be called a whistle, although 
it is used as such and gives a powerful whistling sound 
It is probably the nallest siren ever made for practical 
purposes. It shows again that the characteris- 
tics of the whistling sound lie in pitch only and 
not in quality; moderate and steady blowing 
gives a sound that cannot be distinguished from 


that of other whistles. With this little siren as 
with Galton’s whistle, the upper limit of percep- 


tible sounds can be reached J is a hybrid in- 


end, trumpet call at the 
said of EF, 


trument, whistie at one 





other 1¢ same can be which earries 





. compass on 


Optical Phenomena Seen from Balloons 


By C. Fitzhugh Talman 





Surrounding the shadow there is 
technically called 


the observer 
often seen a circle of prismatic colors 
the center of which is that point in the shadow 


which corresponds with the position of the observer's eye 


from 
a glory 


Hence, if the shadow is very near only the head appears 


circled with colored light, but if more distant the whole 


shadow is inclosed in the z!ory. This is one of several 


points in connection with the Brocken specter that are 
not made clear in the ordinary descriptions of it; while 
the usual pictures (drawings) are even worse, for they 
the 


give impression that the shadow cast by a person, 

















Classical, hybrid, scientific, practical and freak whistles. 


will call A, with its attendant glory, may be 
seen by another person, B, from almost any distance or 
angle of The truth is, that 


rings can be seen only by himself, or by another standing 


whom we 


view A’s specter and its 


very close to him. This is one illustration of the fact 
that drawings of nearly all the optical phenomena of the 


atmosphere are more often than not decidedly inaccurate 


and misleading, and points to the superiority, in certain 


in which the artist’s imagi- 
On the 


respects, of the photograph 


nation and misconceptions can play no part. 


other hand, the photograph is usuaily an incomplete 
picture of the phenomenon, owing to the fact that the 
photographic plate is unequally sensitive to light of dif- 
ferent colors. and may also fail to register phenomena of 














plate the spectrum of an are light, and observed the 
intensity of the image produced by its different parts. 
It was thus found that violet made no impression on the 
plate; that red and blue were very weak; that yellow 
was very strong, From the relative intensity of 
the different parts of the glory, as seen in his photograph, 
colors with considerable 


ete. 


he was able to reconstruct its 
accuracy, and to measure the angular width of the zone 
covered by each. The result was extremely interesting, 
as it showed some marked divergences from the theoreti- 
cal dimensions of these rings as given in standard works 
on opties. The moral of this experiment is that scientific 
aeronauts should henceforth make every effort to secure 
good photographs of the Brocken specter, and in fact of 
all the optical phenomena of the atmosphere, in connec- 
tion with which there are still many unsettled questions 

Fig. 2 isa photograph of the pseudhelion or undersun, 
It was taken by Dr. 

There is very little 


and is also the first of its kind. 
Wegener on September 4th, 1910. 
literature and 


its 


concerning this phenomenon in English 
unknown to the English dictionaries 
was first described by the aeronauts Barral 


name Is 
although it 

and Bixio, in connection with their balloon ascent of July 
27th, 1850, and is mentioned in the English translation 
of Flammarion’s book *‘The Atmosphere,’’ published as 
1873. 144 of that work.) It 
bright image of the sun seen on a sheet of cloud lying 


long ago as See p is a 


below the observer—corresponding in position to the sun's 


image as reflected in a sheet of water It is quite dis- 


tinct from the rare phenomenon of the anthelion, antisun, 
or countersun, seen at the same altitude as the sun, but 
m the opposite side of the sky. This, again, is quite 
different from the anthelion of the dictionaries, for which 
the name glory is now preferred by meteorologists, and 


which we have referred to above in connection with the 


Brocken specter The terminology of atmospherie opties 
has been so embroiled by unscientific lexicographers that 
in writing on this subject one is obliged to define nearly 
every term one uses. 

As to the explanation of the two phenomena described 
above, the colored rings of the Broeken specter are pro- 
duced by the diffraction of the sun’s light around the tiny 
drops of water or crystals of ice forming a cloud or fog 
The phenome non is the same as the corona so often seen 
about the moon when shining through fleecy clouds, 
except that in the glory the light is not only dispersed by 
diffraction, but subsequently reflected to the eye of the 
As the 
cally opposite the sun, it ean rarely be seen from a moun- 


observer. Brocken specter is always diametri- 
tain top except when the sun is low; while from a balloon 
it may be seen at any altitude of the sun. If the sun is in 
the zenith the balloonist will see the specter directly 
beneath him 

The pseudhelion is a member of the numerous halo 
family. It isan image of the sun reflected from the upper 


horizontal surface of ice crystals, of which, at low tem- 


clouds are composed. It has occasionally 


heen seen surrounded by a cireular or elliptical halo; 
either the common halo of 22 degrees radius, or an extra- 


peratures, 


ordinarily small halo having a radius of only from 1% to 


2 degrees 


Yomenclature of the Polar Regions 


‘IR CLEMENTS MARKHAM, 
Geographical Journal, takes exception to the 





writing in the 
eustom 
of loading the maps of coast-lines in the polar 
regions with a multiplicity of “lands,” belonging 
Thus, the 


extending west from Ross Sea, in the Antarctic, 


to a single geographical unit. eoast 


has no less than thirteen ‘“‘lands” strung along 
Victoria, Adehe, Wilkes (this 
name is also applied to the whole coast), North, 


it; viz., Sabrina, 


Totten, Budd, Knox, Termination, Kaiser 
Wilhelm, Kempe, Enderby, and Coates. Sir 
Clements does not mention a fourteenth, King 
George V, just added by the Mawson expedi- 
tion, which has been exploring the coast in 
question. The writer also pays his respects 
to Amundsen (without naming him in the 


emphatic statement that the great Antarctic 


Ice Cap was so named by Capt. Scott, its dis- 














pyeetpes the optical phenomena of the at- 
nosphere hich ordinary mortals may enjoy 
from time tim rainbows, coronas, haios, the Photograph by 
J . 7 -y 4 rT 
‘lors O 3 ana sunset, mirage, « 
there are two interesting spectacles f this class 


which require, for their observation, an elevated 








point of view, and which are most favorably seen 
from balloons. These phenomena, especially when 
observed for the first time, usually make a profound im 
pression upon the mind of the aeronaut, and have there- 
fore frequently been described in narratives of balloon 
V age 

The commoner of these is the Brocken specter The 
reader is probably familiar with descriptions of this 
weird phenomenon as seen from the tops of mountains 
not only the witeh-haunted Brocken, but many other 
iountains the worid over The mountaineer sees his 
shadow t upon a nearby bank of fog or cloud—appar- 
ently of colossal dimensions, though this is an illusion, 
due to an overestimat of the distance of the shadow 


Fig. 1.—Shadow of a balloon on 
the clouds, surrounded by rings 


ecient, 


the Brocken specter ever taken from a balloon. 
made by Dr. Alfred Wegener, of the University of Mar- 
burg, Germany, on May Sth, 1910. 
consists of the shadow, on the clouds, of the balloon and 
its basket; 
The glory showed the usual series of colors, ranging from 
blue inside to red outside, and this series was twice re- 
peated 
graphic plate, Dr, Wegener photographed with a similar 


Dr. A. Wegener 


of colored light. below the observer. 


feeble luminosity, as the time of exposure is often insuffi- 


on account of the evanescent character of the sub- 


jects In question 


Fig. 1) the only photograph of 
It was 


We herewith 


pre sent 


Here the “specter” 


the latter surrounded by a brilliant glory. 


In order to identify the colors on the photo- 


Photographed from a balloon by Dr. A. Wegener 
Fig. 2.—-Pseudhelion, the sun’s 
image seen on a sheet of cloud 


coverer, and needs no other designation. It 
will be recalled that Amundsen named it the 
King Haakon VII Plateau. To the first of the 
above-mentioned complaints the reply might be 
that, as there are no towns in the polar 
regions, the 
in many cases more or less obscure, the so-called “lands” 
of course, 


made 


and as natural topographic features are 


serve as convenient points de repére. It is, 
understood that the term means no more, in this con- 
nection, than “region”? or ‘“‘district,”’” and does not 


imply a natural subdivision of the earth’s surface. 


The Mathematical Works of the Late Henri Poincare 
will shortly be published in Paris under the auspices 
of the Ministry of Public Instruction and the Academy 
of Sciences, 
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Down to Grade in the Culebra Cut 
i ees accompanying engraving pictures 
an event that marks an epoch in the 


history of the Panama Canal. On the 
afternoon of May 20th, 1913, steam shovel 
No. 222 from the north and shovel No. 
230 from the south, each working on the 
floor of the canal, met opposite the town 
of Culebra, completing a channel at the 
bottom level of the canal the entire length 
of Culebra Cut. The canal will be com- 
pleted when this channel has been wid 
ened to the required bottom width of 300 
feet. To complicate matters several million 
eubie yards of material is being contrib- 
uted by the various slides located near 
the Continental divide, where the cut is 
deepest Col. Goethals plans to continue 
the excavation by steam shovels until Oc 
tober or November, 1913, when the cut 
will be flooded and the remaining excava- 
tion will be taken care of by dredges. Ves 
sels of moderate draft may be permitted 
to use the canal soon after the flooding 
of Culebra Cut 


Clearing a Bridge Wreck With the 
Oxy-acetylene Torch 

hope gia dicans: has recently been en 

gaged in removing with fire the wreck 
age caused by flood waters. Two bridges 
which crossed White River and Fall 
Creek, respectively, were badly damaged 
during the recent flood Both bridges 
were of stone and concrete with a frame 
work of heavy steel girders, and when 
they went down these supports were re 
duced to a mass of twisted junk, but with 
stood all efforts to remove them. Finally, 
the city engineer solved the problem of 
cutting away the steel wreckage by calling 
upon a company of that city that makes 
a well-known automobile acetylene light- 
ing system In response to the appeal, 
two oxy-acetylene welding outfits were 
carried to the bridges and put into opera- 
tion with cutting torch attachments. The 
steel girders were quickly severed. The 
entire work of cutting away the twisted 
mass Of wreckage took only three days. 
With the cutting torch the girders were 
first heated and then a stream of pure 
oxygen was directed against the hot metal. 


This caused the steel to burn quickly and 


safely The average time consumed it 
cutting a girder was a little over five 
minutes The entire apparatus was 
mounted on a light two-wheeled truck 
This feature of portability has made the 
oxy-acetylene system of welding and cut 
ting very desirable in cases where rapid 


work is necessary 


The Siamese King’s Fire Engine 
7 HE King of Siam recently ordered an 

up-to-date fire engine, but he did not 
care to have it self-propelled or even pro 
vided with tongue or shafts for horse 
transportation, and so, although a gaso 
line engine is used to drive the fire pump, 
the machine has to be hauled to the fire 
by hand. Such a fire engine may strike 
us as ridiculous, but it is a sensible ap 
paratus where the machine does not have 
to be hauled a great distance. In fact, 
tire engines of this type have been devel 
oped in England. One of them is employed 
by the Great Eastern Railway for protect 
ing its property. It is considered hardly 
worth while to provide the machine with 
motor propulsion, as no long trips would 
ever be demanded of it. The fire engine 
illustrated herewith, which is to be used 
for the protection of the Royal Palace at 
Bangkok, is fitted with a 45 to 50 horse- 


power, 4-cylinder engine, driving a 2-stage, 


300-gallon turbine pump. The whole ap- 
puratus weighs about one ton. 


Night Golf Putting Course 
By T. J. Litle, Jr. 
| AST year an article was published in 
4the ScreNTIFIC AMERICAN SUPPLEMENT 
describing the lighting of the tennis courts 
of the Woodbury Country Club, Wood- 
bury, N. J. This was probably the first 
extensive installation of its kind in the 
world, and it proved so popular that it oc 

















Meeting of the north and south excavation on the bottom level of Culebra. 

















Cutting bridge girders with the oxy-acetylene torch. 
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A hand-drawn gasoline fire engine for Siam. 

















Golf putting course lighted by gas 


curred to the writer that it would be a 
good scheme to extend this field of arti 
ficial illumination to include the lighting 
of a golf putting course. 

The course is laid out on a plot of 
ground 40 by SO feet and contains nine 
holes. It must be evident that night play 
ing on such a course is highly desirable 
In the first place, only a limited area has 
to be lighted; in the second place, ii 
makes it possible for business men and 
others who have not sufficient time dur 
ing the day at their disposal! to practise 
putting or to play a putting match at 
night. A night tournament has already 
been played. 

The installation of the lamps is com 
paratively simple. Two wrought-iron 
posts are used and two lamps are 
suspended from the ends of a long cross 
arm on the top of the posts. Four 
mantle multi-flex inverted gas ares are 
used to light the course. To reduce glare 
opaline globes were used on the lamps 
A fairly uniform distribution of light ove 
the course is desirable, the principa 
requisite, of course, being to have the 
nine holes uniformly lighted This wes 
accomplished by spacing the holes so that 
they were not more than 10 feet hori 
zontally distant from the lamps The 
lamps are equipped with standard dis 
tributing reflectors, for it was found that 
the players not only desired to play on 
the course itself, but to approach the 
course with a mashie, and it is possible 
to do this at a distance of at least 100 
feet. The intensity at various holes is ap 
proximately 2% foot-candles. The holes 
are painted white inside to make them 
easily visible from any part of the course 
To get a good idea of the ample Illumina 
tion previded, it might be stated that it 
is considerably higher than that on the 
floor of an ordinary house at night as it 
is usually lighted. 

The remarkably uniform illumination 
is shown by the accompanying photograph 
which was made by the light of the lamps 
alone on a dark night with an exposure 
of 1% minutes. 

The cost of lighting this golf putting 
course is 7% cents per hour for the gas 
consumed for the entire four lamps, each 
lamp consuming from 18 to 20 cubic feet 
of gas per hour, and the cost of gas in 
Woodbury being 90 cents per thousand 
cubic feet. 


Automobile Traction in Italy 

NHE Italian government recently gave 
1 a striking proof of the favor which 
automobile traction is meeting with in 
that country, by deciding to allew subsi 
dies for the establishment of new power 
wagon or autobus lines in addition to 
what are now being operated in that 
country, so that in the near future there 
will be twenty-four new automobile lines 
operated. Their object is to give a direct 
connection between isolated villages and 
the industrial centers or at least to con 
nect them with the nearest railroad sta 
tion, and thus awaken progress by the 
traffic facilities afforded. Several lines 
which are to be used for places where 
commerce is becoming developed, are laid 
out for freight transport by medium 
sized power wagons, and this is an inter 
esting example, for generally such lines 
were designed for passenger and baggag« 
service only. The new power wagon lines 
will foot up a total distance of 500 miles, 
and will cover rough country in many 
cases. Such a ramification of the rail 
road lines, as it may be termed, will give 
the greatest service in opening up the 
country to trade in general. As a result 
of the rapid progress made in power wag 
on matters in Italy, the government is 
taking up the question of good rouds and 
will go into extensive improvements which 
will require about $1,000,000 for the pres 
ent stage of the work. As in the case of 
other European countries, the power 
wagon lines will penetrate inte parts of 
the country where railroads could not be 
run owing to the nature of the ground 
and thus such localities will no longer be 
in a disadvantageous position 
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Inventions New and Interesting 
“* : 
Simple Patent Law ; Patent Office News; Notes on Trademarks 
A Silencer for Gas Engines [ that up to the present time there have 
YOLLOWING 1 vel! inver | been no practical cinematographs for 
I t of the silencer for rifles Mr home use. Although a machine of this 
Hiram Percy M 1 turned his attention character was placed on the market a year 
to the noisy ey t of the gas engine and | or two ago, it was found deficient in a num 
has evolved ch will muffle | ber of respects and was finally withdrawn 
r dende f { e and smooth out the by the manufacturer. Now, lrowever, a hand 
harp gase i The silencer cor operated home cinematograph has Just 
t f 1 seric f spiral shells been put on the market which is very 
bet ween h are formed spira vhi promising. It is manufactured by a well 
chambet he « ust must traverse known foreign cinematograph company 
In ord ‘ ‘ encing effect | and has already met with great success 
these spi chambers are alternate abroad. The machine is shown in the 
ty reversed in direct that fl "A Ses accompanying photograph. 
in passing tl gh) them must tra' alter One of the first questions that occurs 
nately h t-handed and in a left to a man who is contemplating the intro- 
handed direct lhe whirl chambers duction of a cinematograph into his home 
are progressive ger, permitting the is the danger of fire. The new machine 
gnses fo expan rhe arrangement of the employs fireproof films made of acetyl 
apiral shells i hown in the accompany cellulose and to make sure that the owner 
ing drawing Mh are inclosed in a | may not attempt to use the highly inflam- 
eylindrical ca r At the inlet end of mable films of the commercial machine, 
the silencer, there i in end plate <A it is designed to take a special form of 
formed with flanges A Near the outlet | film which can be had from the manu- 
end of the silencer is a support B, also facturers only. 
formed with annular flanges B The The source of light is another important 
shells ( are mx ted between the plate A |question. In the machine which was with 
and support 3B. and are fitted between the | drawn from the market because it proved 
flanges The parts are held in place by | to be impracticable, a carbon are lamp 
means of long bolts D, which pass from | wae employed. This called for much 
the plate A through the support B and the } heavier current than could be obtained 
end plate / The bodies of these bolts without a special circuit. In the new 
are flattened where they pass between the cinematograph no connection with the 
spiral shel so as to offer as little resist | lighting circuit is necessary for the ma 
ance as possible to the flow of gases. They chine generates its own current in suffi- 
may be seen in section in the enlarged | cient quantity to light a small osram 
view of the silencer It will be observed lamp. 
that the spiral shells are formed with The generator, which is in the form of 
lapping ends de discharge throats a magneto, may be seen in the foreground 
to the succeed vhirl chambers The | of the accompanying photograph. It is 
sheilxs are so arranged that each discharge | operated through suitable gearing by a 
throat is angula idvanced in its dis |} crank handle and is fitted with a governor 
charging direction beyond that of the suc to prevent excessive velocity of the arma 
ceeding whirl chamber Ir ome types ture. The osram lamp is placed in small 
of these silence certain of the spiral | light-tight casing fitted with a reflector 
sheiis, particular the outer ones, are cor and condenser. So little heat is gener 
rugated, s retard the flow of the ated that there is no possible danger of 
guUseX Phe ar indicate the course of Pe injuring the film, particularly when we 
the gases through the silencer rhey en = | realize that the flow of current and feed 
ter at #’, and pass successively through the “e * of the film are effected by one and the 
whirl chambers, fina issuing into the 1 same crank handle so that the film cannot 
chamber formed between the outer spiral f ) be stalled without arresting the flow of 
shell and the wall of the casing. Thence current as well. 
they pass over the end of the support B The film is given an intermittent motion 


and out through the exhaust port G In 


the end piate A, a passage 7 is formed, 
through which cooling water may be ad 
mitted to the first whirl chamber of the 
silencer ! the opposite end plate / 

there is a port / adapted to be fitted with 
a drip connection for the discharge of the 
cooling fluid f the asllencet 


Moving Pictures at Home 


1 hee public entertainment 
this disad hat it 


sembly of 


POSssSesses 
suit a 
of 


varied Interests and tastes. Consequently, 


must 


heterozeneou people 


‘ 


i programme must be made up of a 
variety of subjects which may not alto 
vether suti in one of the audience or 
spectators if the entertainment is a con 
cert a disap ted listener can at least 
geo home and make up the deficiency with 
his ov inn player piano or phono 
graph or on the other hand if one has 
heard something that particularly strikes 
his. f ! urchase the selection 
nad reproduce it to his heart's content at 
lowe In the cause of the moving picture 
how, however, the spectator is obliged to 
accept a table dhote programme even 
theugh yp ed = for 1 public whose 
tastes are beolutely at variance with his 
wi m the ' e of witnessing now and 
then a sels that he finds interesting 
ind lustrous But he cannot reproduce 
lien ‘ ie ‘ make up hi own pro 
gramme at crrne it least be has not been 
abl etofore fur the reason 

















showing the action of the soft palate in directing a part of the breath in 
speech through the nasal passages (figure on left) or closing off these passages and direct 
the entire stream out through the mouth (as shown on right) Two mirrors placed, 
one under the the other before the mouth, ¢atch the breath and thereby indicate the 
relative strength of the two streams 


Diagram 


ing 
nose 

















4 Dr. Glover using his transmitter with nose-piece attachment. 


| 


in front of the lamp by mechanism simi 


lar to that employed in the commercial 
machine. Very little effort is required to 
operate the machine. It projects a_pic- 
ture measuring about three by four feet 
at a distance of ten or twelve feet, the 
exact dimensions depending, within 
limits, upon the distance of the screen 


from the camera. Hence the machine may 
conveniently be used in the ordinary par 
lor library of 


| films has already been prepared for this 





or sitting-room. A large 
machine, including in addition to those of 
the and 
type of exhibition, a wide variety of edu- 
make 


customary dramatic vaudeville 


cational subjects, which should an 
instrument of this sort particularly valu- 


able in the class room. 


An Intensifier for Telephone 
Transmission 
By Jacques Boyer 
| AS it ever occurred to the reader 
that there is something very artificial 


about our present method of speaking 
over the telephone? The mouthpiece is so 
constructed that it gathers only those 


sounds which proceed directly rrom the 
whereas in actuai not 
portion of 
emitted are carried more or less comipitie- 


mouth, speecn, a 


inconsiderable ine sounds 


ly through the nose. Ail sucn soanes must 
be almost completely lost in au ordinary 
telephone conversation, and we can (tucre- 


| fore not be surprisea ir tne voice carried 
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P | 

side. One pocket was adapted for carrying 
small change and the other for carrying a | 
lead pencil or similar small articles, 


over the wires, although recognizable to 
one accustomed to the instrument, never- 
theless differs materially from that of 


AMERICAN 


| . = 
That such purpose could not be accom-' stated in the opinion that the machine 
plished by agreements concerning articles | was sold at or less and that the 
not protected by the patent monopoly | patentee depended upon the profit realized 


cost 


ordinary speech. 

Hitherto telephone engineers, in attack- 
ing the problem of increasing the distinct- 
ness of transmission of the voice over the 


The Supreme Court of the United 
States on Price Maintenance 


was settled by this court in the case of 
Dr. Miles Medical Company v. Park & 
Sons Company, 220 U. S., 373, in which 


from the sale of the non-patented articles 
er be used with the machine for the profit 
which he expected to realize from his 


telephone, have mainly concentrated their 
attention upon improvements in the con- 
struction of the microphone, or else upon 
improvements in the design of the tele- 
phone line. No one, until recently, seems 
to have paid much attention to the study of 
the human voice and its peculiarities with 
a view to applying the observations thus 
obtained for perfecting telephony. It is 
by starting from such a basis as this that 
Dr. Jules Glover has evolved an apparatus 
shown in our illustration, by the aia of 
which the sound carried over the wire is 
and the clearness of 
greatly increased, a matter 
which of small importance, espe- 
cially for long distance transmission. 
Inasmuch as in the telephone the elec- 
tric current reacts upon the magnet in 
the receiver, not so much by its intensity, 
but by the variations in its intensity, it 
is necessary, if the ear is to receive as 
perfect a rendering of the 
sound impressed upon the transmitter, to 
reproduce as exactly as possible all the 
modulations of the voice. To realize just 
what this implies, we must bear in mind 
the construction of our throat. On issu- 
ing from the pharynx the sound waves im- 
pinge upon the soft palate, which divides 
them into two unequal parts, of which 
the one escapes through the nose, while 


HE right of the patentee to fix the 

retail price of articles embodying his 
invention and to treat as an infringement 
of his patent any attempt to sell at other 
prices has now been squarely passed upon 
by the Supreme Court of the United States 
in Bauer & Co. and the Bauer Chemical 
Company v. James O'Donnell. In legal 
history this will be known as the Sanatogen 
Case. The decision of the Supreme Court 
is of immense importance to the public, 
to retailers and to manufacturers. It denies 
absolutely the right of a patentee to control 
the selling price of his product after it 
leaves his hands. The following is an 
abstract of the decision.—EpitTor.] 

The right to make, use and sell an 
invented article is not derived from the 
patent law. This right existed before and 
without the passage of the law and was 
always the right of an inventor. The act 
secured to the inventor the exclusive right 
to make, use and vend the thing patented, 
and consequently to prevent others from 
exercising like privileges without the con- 
sent of the patentee. Bloomer y. Me- 
Quewan, 14 How., 539, 549; Continental 
Paper Bag Company v. Eastern Paper Bag 
Company, 210 U. S., 405, 425. It was 
| passed for the purpose of encouraging use- | 
ful invention and promoting new and use- | 
: |ful improvements by the protection and | 
the other issues at the mouth (see Our | stimulation thereby given to inventive 
illustration). Evidently to obtain a per- | genius, and was intended to secure to the 


much intensified 
speech is 
is no 





as possible 











fect result, it is necessary that each of public, after the lapse of the exclusive | 
these two groups of sound waves be trans- | privileges granted, the benefit of such 
mitted in proper proportion over the tele-| inventions and improvements. With these 
phone, while as a matter of fact, the in- | beneficent purposes in view the act of 


struments in common use transmit almost Congress should be fairly or even liberally 
exclusively the mouth waves, so that near- | construed; yet, while this principle is 
ly half of the voice remains unutil- generally recognized, care should be taken 
ized. This is not a mere guess, but can | not to extend by judicial construction the 
be actually proved experimentally by re- rights and privileges which it was the 
cording by photographic means the varia- purpose of Congress to bestow. 
tions in the intensity of the microphone | In framing the act and defining the ex- 
current, which can be done by the aid of | tent of the rights and privileges secured 
an caciiiagnagh; & Guagter Henee ” effect | to a patentee Congress did not use techni- 
the same end, perhaps less perfectly, is to | eal or occult phrases, but in simple terms 
observe the condensations of the breath | gave an inventor the exclusive right to 
from the mouth and nose by means of| make, use and vend his invention of a 
mirrors or other suitable devices. It is| definite term of years. The right to make 
found that the records so obtained for | ean scarcely be made plainer by definition, 
: | . 
the mouth and nose differ for the same/and embraces the construction of the 
word, according to loudness of speech. thing invented. The right to use is a 


one 


it was held that an attempt to thus fix | invention (224 U. S., 26). After comment- 
the price of an article of general use would |ing upon the copyright statutes and the 
be against public policy and void. It was | resemblance between the author's right 
doubtless within the power of Congress | to vend copies of his work and the patentee 
to confer such right of restriction upon a to vend copies of his work and the pat- 
patentee. Has it done so? The question | entee’s right to vend the patented thing, 
has not been determined in any previous | it was said (page 46): 

casein this court, so far as we are aware. “To the inventor, by Section 4884, Revised 
It was dealt with under the copyright | Statutes, there is granted ‘the exclusive right vo 
statute, however, in the ease of Bobbs- make, use and vend the invention or discovery." 
Merrill Company v. Straus, 210 U. 8., 339. | se ner, Of Gefined in Bloomer v. MeQuewan, 











7 14 How., 539, 549. ‘consists altogether in the right 
In that case it was undertaken to limit |to exclude every one from making. using or 
the price of copyrighted books for sale at | vending the thing patented.’ Thus, there are 
retail by a notice on each book fixing the ppereie ape ae — cum is the reneged 
price at one dollar and stating that no %,sublivion. #9 that one perwon, may be ver 
dealer was licensed to sell it for less and | patented thing. To another may be conveyed 
that a sale at a less price would be treated | the right to sell, but within a limited area, or 
as an infringement of the copyright. It | for a particular om, while to another the patentee 
was there held that the statute, in securing 20. is ee pe iitaie grrtom: = 
to the holder of the copyright the sole | Burke, 17 Wall., 453; Mitchell vy. Hawley, 16 
right to vend copies of the book, conferred Wall., 544; Rubber Company v. Goodyear, 9 Wall., 
a privilege which, when the book was| 788, 799." (Italics in the original opinion.) 
sold, was exercised by the holder, pavers That case was distinguished from Bobbs- 
that the right secured by the statute was | Merrill versus Straus, construing the eopy- 
thereby exhausted. The court also held | Tight act, because of the difference in 
that it was not the purpose of the law to|the terms of the copyright and patent 
grant the further right to qualify the title | Statutes, the patent act conferring not 
of future purchasers by means of the | Bly the right to make and seil, but the 
printed notice affixed to the book, and | ©*¢lusive right to use the subject matter 
that to give such right would extend the | of the patent. It was under the right to 
statute beyond its fair meaning and secure | US¢ that the license notice in question was 
privileges not intended to be covered by | 8¥Stained, and it is obvious that the notice 
the act of Congress. in that case dealt with the use of the ma- 
Section 4952 Revised Statutes, a part | Chine and limited it to use only with the 
of the copyright act, secures to an author, | P@Per, ink and supplies of the manufacture 
inventor, designer or proprietor of books, of the patentee. While the title was trans- 
maps, charts or dramatic or musical com-| ferred, it was a qualified titie, giving a 
positions the sole liberty of printing, re- right to use the machine only with certain 
printing, publishing, completing, copying, specified supplies. It was said in the 
executing, finishing and vending them. Dick case that “there is no collision what- 
While that statute differs from the patent | ©Ver between the decision in the Bobbs- 
statute in terms and in the subject matter | Merrill case and the present opinion. Each 
intended to be protected, it is apparent | Tests upon a construction of the applicable 
that in the respect involved in the present | statute, and the special facts of the cases." 
inquiry there is a strong similarity between | It is contended in argument that the 
and identity of purpose in the two statutes. | notice in this case deals with the use of 
In the ease of patents the exclusive right | the invention, because the notice states 
to vend the invention or discovery is added | that the package is licensed “‘for sale and 
to the like right to make and use the|¥S¢ at a price not less than one dollar,” 
subject matter of the grant, and in the | that a purchase is an acceptance of the 
case of copyrights the sole right of multi- conditions, and that all rights revert to 
plying and reproducing books and other | the patentee in event of violation of the 
compositions is coupled with the similar |Testriction. But in view of the facts 
right of ‘“‘vending the same.”” So far as | certified in this case, as to what took place 
the use of the terms “vend” and “vend-| concerning the article in question, it is 
ing’ is concerned, the protection intended | @ perversion of terms to call the transae- 


In the improved telephone invented by 
Dr. Glover, contrary to the usual custom, 
the entire voice assists in producing the 
electro-magnetic phenomena by the aid of 
which speech is transmitted. The new 
apparatus differs from the customary 
form in that it possesses two microphone 
transmitters one for the mouth and one 
for the nose, each of properly adjusted 
sensibility. The couple of mouthpieces is 
attached to a handle as in the ordinary 
telephone. 


Microphones of this kind can be used) 


directly in the primary without conversa- 
tion battery and without induction coil. 
The apparatus functions perfectly by the 
use of a single central battery, giving 24 
volts or less. The uniform resistance has 
a total of 150 ohms, which, however, can 
be adjusted to suit circumstances. The 
induction coil can be omitted as the varia- 
tions in the intensity of the current due 
to the voice are found to be sufficiently 
accentuated without it. Nevertheless, 
transmission is somewhat assisted by the 
use of the coil. 

As a matter of hygiene, a roll of tissue 
paper may be passed in front of the 
mouth and nose te prevent any possible 
infection, the tissue paper being renewed 
automatically at each call. 





A School Girl Inventor.—A school girl 
attending the Business High School in 
Washington City realizing the need of a 
pocket, notwithstanding fashions decree 
to the contrary, recently appeared at 
school in a collar of her own invention in 
which she had formed pockets at either 


comprehensive term and embraces within 
| its meaning: the right to put into service 
|any given invention. And Congress did 
|not stop with the express grant of the 
|rights to make and to use. Recognizing | 
that many inventions would be valuable 
to the inventor because of sales of the 
patented machine or device to others, 
granted also the exclusive right to vend | 
the invention covered by the letters 
patent. To vend is also a term readily | 
understood and of no doubtful import. | 
Its use in the statute secured to the in- 





title for a consideration to others. 
exclusive rights to make, use and vend, 
fairly construed, with a view to making | 
tie purpose of Congress effectual, reside | 
the extent of the patent monopoly under | 
the statutes of the United States. Bloomer | 
v. MeQuewan, 14 How., 549. 

The case presented pertains to wwe} 
purchased by jobbers within the District | 
of Columbia and sold to the appellee at} 
prices not stated, and resold by him at | 
retail at less than the price of one dollar | 
fixed in the notice. The question there-| 
fore now before this court for judicial | 
determination is: May a patentee by 
notice limit the price at which future 
retail sales of the patented article may 
be made, such article being in the hands 
of a retailer by purchase from a jobber 
who has paid to the agent of the patentee 
the full price asked for the article sold? 

The object of the notice is said to be 
to effectually maintain prices and to pre- 
vent ruinous competition by the cutting 
of prices in sales of the patented article. 








to be secured is substantially identical. 
The sale of a patented article is not essen- 
tially different from the sale of a book. 
In each ease to vend is to part with the 
thing for a consideration. 

It is apparent that the principal differ- 


it | ence in the enactments lies in the presence | P@ 


of the word “use’’ in the patent statute 
and its absence in the copyright law. An 
inventor has not only the exclusive right 
to make and vend his invention or dis- 
covery, but he has the like right to use 


ventor the exclusive right to transfer the|it, and when a case comes fairly within | market, 
In the the grant of the right to use, that use| limit the sale or use when sold for not less 


| should be protected by all means properly 


within the seope of the statute. 

Chief reliance, however, of the plaintiff 
in this case is upon the recent decision 
of this court in Henry v. Dick Company, 
224 U. S. 1. An examination of the 
opinion in that case shows that the re- 
striction was sustained because of the 
right to use the machine granted in the 
patent statute, distinguishing in that 
respect the patent from the copyright 
act. In that case a patented mimeograph 
had been sold which bore an inseription 
in the form of a notice that the machine 


was sold with the license restriction that | 


it might only be used with stencil, ink and 
other supplies made by the A, B. Dick 
Company, the owners of the patent. The 
alleged infringer sold to the purchaser of 
the mimeograph a can of ink suitable for 
use with the machine with full knowledge 
of the restriction and with the expectation 
that the ink sold would be used in connec- 
tion with the machine. It is expressly 


| tion in any sense a license to use the in- 
|vention. The jobber from whom the 
| appellee purchased had previously bought, 
|at a price which must be deemed to have 
| bow satisfactory, the packages of Sana- 
togen afterward sold to the appellee. The 
tentee had no interest in the proceeds 
of the subsequent sales, no right to any 
royalty thereon or to participation in the 
profits thereof. The packages were sold 
|with as full and complete title as any 
‘article could have when soid in the open 
excepting only the attempt te 


| than one dollar. In other words, the title 
| transferred was full and complete with an 
| attempt to reserve the right to fix the 
| price at which subsequent sales could be 
|made. There is no showing of a qualified 
| sale for less than value for limited use with 
lother articles only, as was shown in the 
| Dick case. There was no transfor of a 
|limited right to use this invention, and 
|to call the sale a license to use is a mere 
| play upon words. 

The real question is whether in the ex- 
elusive right secured by statute to “vend” 
a patented aiticle there is included the 
lright, by notice, to dictate the price at 
which subsequent sales of the article may 
be made. The patentee relies solely wpon 
the notice quoted to control future prices 
in the resale by a purchaser of an article 
said to be of great utility and highly de- 
sirable for general use. The appellee and 
the jobbers from whom he purchased were 
| neither the agents nor the licensees of the 

(Concluded on page 547.) 
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RECENTLY PATENTED INVENTIONS | (08 and ¢ rr Karox, 185 Franklin St., Bos-| proper position against accidental movement 
ee oo all eeteatess, The) Mass rhe invention refers to storage It provides a guard plate designed to accom 
notices a! sorted y special arrangement vessels provided with means for preventing modate a blade formed with a slot, and also 
with the invente rer n application to the | refilling the same and it comprises features a clamping member passing through the eyelet 
Advertising Department of the ScrexTiFic whereby the inflow of liquid after the vessel and pressing 1inst the blade for holding the 
AMERICAN same firmly against the guard plate 
| PEAVEY OR CANT HOOK.—A. LAMBERT, 
care of J. F. T. B. Brentano, St. Paul, Ore. 
Pertaining to Apparel. |The invention has particular reference to a 
YECKTIE CASI I Pr. Forma Circuit peavey or cant hook used by lumbermen which 
4 Wat y ¢ rhe invention per comprises a cylindrical handle provided at one 
tins ft i ts | neckt ases, and end with a slightly tapering metal ferruk 
th t j p d structure supporting the hook proper at one side and 
h ida pt t folded so that the re intermediate its ends, and having a spur at its 
pp 4 ich other and a the extremity. 
‘ ase Is ed LOCK.—-H. 8. Haswim, Lents, Ore. In this 
HEATER FOR HAT BRIMS M. Hexsuko lease the invention is an improvement in locks 
d PRIEDMA 715 Jackson Av jand the object is to provide a device simplk 
ire - o I t ntion provide a heat in construction and operated by push buttons 
r be pted t oncentrate the heat to open and to close the same, and having 
tt i id undue heating of —d means for locking the bolt in extended posi 
row t pl il for suspending the} tion 
hat atm ‘ . & plate to avoid burning | Household U tilities, 
~s aS See PURSE Se Sey ee See | INVALID BED.—W. C. Frey, 379 First 
| Ave Manhattan, N. Y N. ¥ The invention 
a-rgupeapeett ' provides a bed which may be disassembled or 
ELECTRIC SOLDERING IRON F. M. Gre-| NON-REFILLABLE BOTTLE. | knocked down for storage or handling; pro 
rr 219 Seq St., San Antonio, Tex his vides means for elevating the body of a pa 
r pr d lering it having a| has er mptied is effectually prevented. | ¢jent. or parts thereof, to vary the position 
receptacle f ler, from which the melt features Include a member acting as @/ of the patient; provides means for suspending 
" dk d red as desired He to check the inflow of liquid, this mem-| the patient above the bed proper, to facilitate 
id ! © permitting the) ber being buoyant so that it will be carried | ¢hanging of bed furnishings; and provides 
low -_ r shutting it off against the edge of the opening through which | .ommode supporting means for operating the 
MAGNETIC SWITCH P G. Miner. 156 the liquid must pass to enter the interior of same 
W. Sth St. Manhattan, N. Y. N. ¥. The|*¢ vessel and effectually close this opening WINDOW CLEANER.—Heyeierra K 
invention has part reference to a mag-| NECK FOR BANJOS OR THE LIKE.—O.| parxe, R. 110 Vendome Hotel, Chicago, I! 
i operated d which is adapted for|Scumipt, 87 Ferry St., Jersey City. N. J.| phis invention provides a cleaner with a bas 
tt oper nt through mag-| This invention relates to banjos and similar) ang inner and outer standards hinged thereto 
netic intluer t operated in| Musical instruments, and its object is to pro | so that the base may be disposed on a window 
pposit rect yhen the magnetism | Vide an improved fastening device, more espe-| ij], and the standards may be erected to verti 
t “ravit r sot other means. | Clally designed for securely and quickly fast-| oa) positions one at outside the other at inner 
jening the rim to the neck of the instrument. | side of the window, cleaner members being pro 
of Imterest to Farmers. PICK HOLDER S Young, Cedar Point,| vided which are mounted on guides for travel 
reTUER md Dex . Cambridge. Wis itil This invention relates to means for hand-|ing on standards, the guides being supported 
rhi P ¢ pr i 1 dev y uns of | ling miners’ picks, and has particular refer by means for moving the two guides simul 
tethered to a stake ence to a device whereby a number of picks) taneously in the same direction 
' ‘i nt injury to the animal|™ay be clamped together in a bundle and 
uch as that oft ssioned by entanglement | handled in large numbers without danger of Machines and Mechanical Devices, 
with the rep i ans the device a rope | »reakage of the handles or otherwise damag GRADING SCRAPER.—J. F. THomas and J 
whieh for the tethering members may | '™e the picks HANeyY, care of J. C. Gans, Odessa, Minn Phe | 
kept alwa t and out the way of} DETACHABLE ANCHOR BOLT.—C. Bur. | @Ject of the inventors is to provide a wheeled 
the anima | Lex, 1170 Broadway, N. Y » 3 This im frame and a shovel scraper adjustably mount 
MIXING TANK.—C. EB. Miwncer. Hamburg, | Provement refers to fastening devices adapted ed in the frame in such manner that it may 
- I nti is for the mixing of | Specially for concrete building constructions 
rdeaux solution ise in spraying orchards,| 4” object is to devise an anchoring means 
vit rds ma ’ rop it provides for which will be more reliable in use by reason 
eff x the 1 ‘ tank of the wheeled | 0f its positive connection with the concrete . 
spr ' ' t sary only to have | Censtruction than devices heretofore proposed | ““=¥ 
varrel F ‘ it at points in the for this purpos« 
rchard wi iter vaila thereby do FIRE EXTINGUISHER.—S. L. Harwoop GRADING SCRAPER 
it “ witt xpens snd cumbersome fixed | Dublin, Ga This improvement comprises feat 
seri f tanks lures of construction by means of which the %€ Caused to scrape and remove the surface of 
SAP COLLECTING \PPARATUS.—G. H_| likelihood ef the extinguisher being injured the soil beneath the frame when the latter is 
~ Fairfield vt among the principal | made to operate when not needed, by rough moved and may be further adjusted to a posi 
biects in view in thi ention are: to pro-| andling, is practically eliminated, while at tion wherein its contents may be either dumped 
dite pparatus having means for suspend the same time the device remains capable of | #5 @ whole or gradually leveled out after trans 
ing and covering t! ap-collecting bucket, and| ing put to an instant use when occasion portation to a desired point 
to provide me for preventing the with. | @Tises CLEANER FOR FIREARM BARRELS.-—-M 
drawa the support for said apparatus TYPE GUARD.—W. G. MacMittax, 268 W.| W- P’Poot, Winters, Tex. Mr. P’Pool in his| 
COMBINED PNEUMATIE LIFT AND | I4ist St.. New York, N. ¥ The ends of the | vention has for an object the provision of | 
FORCE PUMP.-P. O. De Hye. 110 Soledad | type guard are held yieldingly extended, so that |® cleaner for firearm barrels, which = oe | 
St.. San Antor fex. This apparatus is par-|the type guard may be disposed between reg conveniently carried in the pocket and hs lich 
imiente. oftis wr irrigating tracts of 10,, !¢ts for holding the type set between the reg-|™ay be used for cleaning firearms of the re-| 
a0. DO 10 eres. and for lifting wa. | /¢ts im position, and without it being necessary | P* marry type having ejector slots too _— og 
one. 4 ” depths It may be easily | *t° fill the space between the reglets and be admit of the use of cleaners now on the market 
and quick } ed from one well or a series | tween the type with furniture and quoins. One INDICATING MECHANISM FOR TIME-| 
of well t her ind thus an effective |" more of these guards may be arranged for PIECES O. E. Giset, care of Messrs. A. Witt 
irrigation aie ned throughout the dry | belding type and cuts in position, when the| nauer & Co., 30 W. 36th St.. New York, N. Y¥ 
months wit t labor and expense It is type is set and cuts are arranged for display.|The invention provides indicating mechanism 
particularty adapted for use in the semi-arid| FILTER—E. Seavey, 116 W. 102nd_ St., | for watches, clocks, etc., and arranged to indi 
regions of the West, Mexico, and other places,| New York, N. Y This invention relates to| cate the wound up state or condition of th 
and also with draft horses filters such as in the Letters Patent of the|™ain spring; that is, to enable the user to 
I S. No. 1.035.248. granted to Mr. Seavey. | See at a glance whether the timepiece is wound 
of General Interest, rhe present invention is arranged to insure or not, at the same time enabling the user to 
HEAD STEAMING APPARATUS \ r.| thorough straining of the sediment or other correctly and fully wind af the piece without 
KwizscHe. 2538 Frederick Av Baltimore, Md.| foreign matter contained in the liquid to be danger of over-winding and breaking the main 
In une the st ri » from the lower vesse] | filtered, and to permit of readily cleaning the springs 
is deflected toward ti f the steaming | filter when desired WASHING MACHINE FOR MILK SEPAR 
chamber to permit th a or vapors t COIN AND MAIL HOLDING DEVICE FOR| ATOR DISKS H. G. Bemis, Riceville, Lowa 
| MAIL BOXES J. BE. SHINN. R. F. D. No. 2,| The invention provides a machine adapted t« 
Box 26, Conway Springs, Kan. This is an| be handled as a portable member, provides a 
limprovement in devices for holding coins, post | ™a« hine with a loading member adapted for 
leards and letters in mail boxes, and the de-| handling as a carrier for the disks prior to 
vice may be placed on the interior of any loading; provides a brush for operation upon 
mail box and will permit a postman to pick the edge portion of the disks; and provides 
up letters or postals or to take out the coin | means whereby the loading member is held 
| without the necessity of removing his gloves | centrally in the machine 
| to do so SEPARATING MACHINE M Ww TERY 
| Hardware and Tools. ha 4 Rua ramandare 194, Sao Paulo wees. 
The invention comprehends an apparatus 
HOSE COUPLING.—V. 8S. Perrazio, 1032 whereby the material such as coffee, cereals, 
| Monroe Ave Detroit, Mich The more particu etc to be assorted or graded may be fed con 
jlar purpose of this invention is the provision | tinyously into the machine, and through the 
lof a type of hose coupling suitable for use by aid of a number of separating sieves a grad 
j Gre departm nts, aud of such construction that | ing may be effected, the grading material be 
pesn Swe adjacent ends of consecutive hose se¢- ling discharged through separate chutes into 
| tions may be quickly and securely gripped to | separate bins 
— | ECCENTRIC BALANCE COMPUTING 
ea | “ on Se — ve More- | SCALE E. Pierson, Rollwitz, Neb. This in 
} i | ingside Ave New York, N. ¥ The design of vention is an improvement in eccentric balance 
: ; . the invention is to provide a sampler of such computing scales, and has for its object the 
Ws STEAMING APPARATUS | form that the device may be entered into sugar provision of simple, easily operated means for 
| bags when the latter are piled up, under which) Vuighing an article, and for indicating not 
' t with the head of a person | conditions it is exceedingly difficult to cause only the weight of the said article, but also 
pret d during the steaming opera | triers of ordinary form to penetrate the bags the price of the same in money. | 
ti th a piece cloth, rubber or the like | of sugar, the pressure resulting from the piling | 
extending over the upper open end of the|of the bags offering a great resistance to the Rallways and Their Accessories, 
teaming ve abe By means of a deflec entrance of the trier TRIP STANCHION FOR LAGGING CARS 
tor the water boiling in the lower vessel is] SAFETY RAZOR.—C. G. BLUH, 868 Wil-| V. L. Morris, R. F. D. No. 2, Box 24, Biloxi, 
not ible to come into contact with the face] joughby Ave., Brooklyn, N. Y This inven-| Miss. An object here is to provide a trip} 
and hence burning thereof is prevented tion provides a blade and holder co-acting| which may be operated from the opposite side 
NON-REFILLABLE BOTTLE.—J. G ray-!therewith for positively holding the blade in|of the car from that from which the logs are 
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! 
to be unloaded. A further object is to provid: 
means for locking the trip in its operative posi 
tion and for unlocking it without the neces 


sity of the application of a tool. 
FREIGHT CAR LADDER.—W. A. MITCHELL, 


care of M. K. & T. R. R., Sedalia, Mo. The 
invention provides ladders for the sides and 
ends of freight cars, which are in conformity 
with the United States safety appliance law, 
and which possess features that render these 
ladders safer than the ordinary ones 

SWITCH OPERATING MECHANISM.—RBE. 


J 
Ala 


an 


KNOWLTON, 228 Old 5th St., Birmingham, 

In the present patent the invention 
improvement switch operating 
in that 
devices for 
1 


Is 
mechan 
of 
moving the 


in 
particularly 
the 
switch are operated from 
or car 


ism and class such 


mechanism wherein 


z 


moving locomotive 


Pertaining to Recreation, 

J E. Broadway, Salt 
invention relates to 
particular reference 
apparatus in 
board plurality 
and plurality of 
arranged in number 


GAME 
Lake City 
game 
to 
of 
channels 

disks 
rent 


216 
This 
and 
of 
having 


GREENE 
Utah 
apparatus 
this 
a 


has 


character making 


use 
a of grooves 
moving 


of 


or 
a members 


of dif 


r 
fe 


a sets 


colors 


Pertaining to Vehicles. 
COKE AND COAL WAGON M 
LING, 3: Fairmount Ave., Jersey 
wagon of the hopper 
vehicles and has one or 
|} the compartments adapted to be 
charged, and the load 
delivered out of the 
substantially in 
WHEEL 
Valley, N 
chair 
different heights 
picked without 
chair, which 


L. SENDER 
City, N. J 
bottom type of 
compartments 





This is 
more 
separately dis 


of each compartment 


outside of the 
bulk 

CHAIR 
Y 
berries 


| being wheel 
and 

GARDENER'S 
PETERS, 


IDA 


Pleasant By means of 


this convenient 


at 


vegetables 
the 
pe rson 


or 
from 
the 


scxTowing 
} 


ground 
get 

xuided 

and 


easily 
off the 
propelled 
the 
paths 


may 
ting 
and 
which such 
the the 
beds of vegetables or berries 


can | easily 


while sitting on same in 


to 
[ 


wheel base is as run on 


running along sides of rows or 


Designs, 
DESIGN STREET 
ARD. 
john 


FOR 
MeL 
Terre 


\ LIGHT STAND 
of the Petty 


The grooved 


PETTYJOUN 
Haute 


J care 


( Ind 


oO 





STREET LIGHT STANDARD. 


stands a plain 
from 
the 


globe 


design 
four 
round 


this 
supports 
1s 
in their 
materially larger than 
DESIGN FOR CARPET 
SAYERS, care of G. 8S. Squire, 
New York, N. Y Mr 
three carpet or rug designs Nos 945, 43,946, 
43,947 Each one has a border compris 
several neat and beautifully patterned 
The first and third have center designs 
figures, while the 
flowers, and leaves 


column in upon 


and arms 
of 


and 


base pendent 
Capping 


upright 


each which a globe 


is an 


center 
the 


arms 
others 

OR RUG WwW. E 
25 Madison Ave., 
has designed 


t 





yers 
3, 
and 
ing 

bands 
of 


second 


conventional 
field of 
amid a geometrical composition 


very small 


has a vines, 





Notre.—Copies of any of these patents will 
be furnished by the SciENTIFIC AMERICAN for 
ten cents each. VDlease state the name of the 
patentee, title of the invention, and date of 
this paper. 

We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 


cialized, technical, or scientific knewledge re 
quired therefor. 
We also have associates throughout the 


world, who assist in the prosecution of patent 

and trade-mark applications filed in all coun 
tries foreign to the United States. 
Munn & Co., 

Patent Attorneys, 

361 Broadway, 

New York, 


N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C, 











Jane 14, 1913 


SCIENTIFIC AMERICAN 





PATENT ATTORNEYS 
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EXPERIENCE 







Trave Marks 
DESIGNS 
CopyricuHTs &c. 


INVENTORS aare invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
id patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 


securing va 


A Free Opinion a: 


of an invention will 


to the probable patentability 
be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question. All communications 
are strictly confidential. Our Hand-Book on Patents 
“ be sent free on request 

is the Oldest agency for securing patents; it 
¢ years ago. 


Ours 
was established over sixty-fiv 
All patents 


cost to patentee in 


secured through us are described without 
e Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 

















Classified Advertisements 


Advertising in this column is 75 cents a line. 
leas than four nor more than 12lines accepted. OC ama 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


AGENTS: ASK US ABOUT our snappy house- 
hold specialty line that will clear you $30 to $80 
weekly National Aluminum Mfg. Co., 
Lemont, Il 


ONE PERSON WANTED each locality as gen- 
eral agent for complete line Polish Mops, Self- 
Wringing Mops (5 styles), Fibre Brooms. $5.00 to 
$10.00 made daily by workers Hilker Mop Co 
1238 Grand Avenue, Chicago, U. 8S. A 


FREE SAMPLE goes with the 
thing new Every firm wants it 
to $100.00. Nice pleasant business. 
every where Write for free sample 
Co., 438 N. Clark, Chicago 


first letter. Some- 
Orders from $1.00 
Big demand 
Metallic Mfg. 


DAMS 


THE FIRST CO. BUILDING our Patent Dam, 


No. 1,047,342, will get one State free. Reinforced 
concrete, convex upstream minimum cost, maxi- 
mum strength, absolutely safe . L. Vars, Nile, N.Y. 


HELP WANTED 


WANTED: Foreman of motor assembling de- 
partment in a well known automobile plant Must 
have exceptional executive ability and fine mechani- 
cal training State experie nee and wages now earn- 

-= 


ing Executive, Box 773 
INVE! TIONS 
THE UNDERSIGNED has seven mechanical 
inventions, all new, practical and valuable. Three 
of them patented in the U. 8 Any one who will 
finance and exploit them will receive 30 per cent 
commission on all sales made by them The other 


four are not patented. Any one who will furnish 
the means to secure patents and exploit them will 
receive 50 per cent commission on all sales made by 
them I have drawings and specifications of all of 
them and will be pleased to show and explain them 
to any one who means business Edwin G Owen, 
Wysox, Bradford Co., Pa 


PATTERN LETTERS 
PATTERN LETTERS AND FIGURES. White 
Metal and Brass, for use on patterns for castings 
Largest variety, prompt shipments. Send for cata’og. 


H.W. Knight & Son, 92 State St.. Seneca Falls, N. Y. 
INQUIRY COLUMN 
READ THIS COLUMN CAREFULLY. You 


will find inquiries for certain 
numbered in consecutive order. 
ture thes« 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 
Munn & Co., Inc. 


If you manufac- 


Inquiry No. 9303. Wanted the name of manufac- 
turer who could make newly patented articles made | 
from 13 to 22 gage sheet aluminum. 


Inquiry No. 9304. Wanted the names and ad- 
dresses of manufacturers of a second hand bag 
cleaning machine on the order of a carpet cleaning 
machine 

Inquiry No. 9305. Wanted the name and address 
of concerns making paper letters and figures. 

Inquiry No. 9306. Wanted small hardware and 
other specialties to be sold in notion and grocery 
stores. Wanted to buy wholesale. 

Inquiry No. 9307. Wanted to buy a machine for 
honing and stropping safety razor blades on a com- 
mercial scale. 

Inquiry No. 9308. 
manufacturing purposes in 
glass is spun. 

Inquiry No. 9309. Wanted to buy small woven 
tubing of small diameter for use over the temples | 
of spectacles where they go around the ears 

Inquiry No. 9310. Wanted addresses of manu- 
facturers of good selling articles for mail order busi- 
ness catering to the trade of agents. 

Inquiry No. 9311 Wanted names and addresses 
of manufacturers of hatpin heads made of colored 
glass; also medals of all shapes. 

Inquiry No. 9312. Wanted to buy a 


Wanted woven glass fabric for 
large quantities. The 


machine 


which will pick up a weight the size of a lima bean | 


by vacuum process. Must be able to pick up dust, 
gravel, etc. Must be operated by electricity and be 
easily portable 


Inquiry No. 9313. Wanted to buy Leather Held | 


Horse Shoes used temporarily when shoe cannot be | 


nailed on. In other words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 

Inquiry No. 9316. Wanted the names of manu- 
facturers and manufacturers’ agents who make pat- 
ented articles and other useful devices which appeal 
to the public and which can be used in a mail order 
business and by canvassers. 


Box 3A, 


classes of articles | 


» goods write us at once and we will send | 


r 


|The Supreme Court of the United 
| States on Price Maintenance 


(Concluded from page 545.) 

patentee. They had the title to, and the 
right to sell, the article purchased without 
accounting for the proceeds to the patentee 
and without making any further payment 
| than had already been made in the pur- 
chase from the agent of the patentee. Upon 
such facts as are now presented we think 
the right to vend secured in the patent 
statute is not distinguishable from the 
| right of vending given in the copyright act. 
In both instances it was the intention of 
Congress to secure an exclusive right to 


sell, and there is no grant of a privilege 
|to keep up prices and prevent competi- 
tion by notices restricting the price at 
which the article may be resold. The 


right to vend conferred by the patent law 
| has been exercised, and the added restric- 
tion is beyond the protection and purpose 
of the act. This being so, the 
brought within that line of cases in which 
this court from 
that a patentee who has parted with a 
patented machine by passing title to a 
purchaser has placed the article beyond 
the limits of the monopoly secured by the 
patent act. 

In Adams v. Burke, 
Justice Miller, 
the court, 


case is 


| 
| 
| 
| 


17 Wall., 
delivering the 
pertinently said (page 455): 


453, Mr. 





results involved in such 
public interest, admonish 
us to proceed with care, and to decide in each 
case no more than what is directly in issue 
“The true ground on which these decisions rest 
is that the sale by a person who has the full 
right to make, sell, and use such a machine carries 
with it the right to the use of that machine to 
the full extent to which it can be used in point 


‘The vast pecuniary 


cases, as well as the 


of time 
The right to manufacture, the right to soll, 
and the right to use are each substantive rights, 


and may be granted or conferred separately by 
the patentee 

“But, in the essential nature 
the patentee, or the person 
sells a machine or instrument 
is in its use, he receives the 
its use and he parts with the right to restrict 
that use. The article, in the language of the 
court, passes without the limit of the monopoly 
| Tae is to say, the patentee or his assignee 
having in the act of sale received all the royalty 
or consideration which he claims for the use of 
his invention in that particular machine or 
instrument, it is open to the use of the purchaser 
further restriction on account of the 
the patentess.”’ 


of things, when 
having his rights, 
whose sole value 
consideration for 


without 
monopoly of 

Bloomer v. MeQuewan, supra; Goodyear 
v. Beverly Rubber Company, 1 Cliff., 348 
354, 10 Fed. Cases, 638; Chaffee v. Boston 
Belting Company, 22 How., 217, 223; 
Keeler v. Standard Folding Bed Company, 
157 U. S., 659. 

Holding these views, the question pro- 
pounded by the Court of Appeals will be 
answered in the negative, and 

It is so ordered. 

Dissenting: Mr. Justice McKenna, Mr. 
Justice Hotmes, Mr. Justice Lurton and 
Mr. Justice Van DeEvVANTER. 


Five Ordnance Patents.—William D. 





Jashington, D. C., has secured 
five patents, Nos. 1,055,819 to 1,055,823 
inclusive. Patents No. 1,055,821 and 


1,055,822 have for an object to provide 
means for admitting a large volume of air 
or other fluid between the gas check and 
the mushroom head without materially 
| changing the construction of the guns now 
in use. Patent No. 1,055,819 seeks to pro- 
| vide devices for injecting powdered gra- 
phite or other dry material into the bore 
of the gun with the flushing fluid to coat 
| the surface of the bore to protect it from 
| the action of the hot gases and also to form 
; a dry lubricant which will not be affected by 
the heat of the gun. The patent, No. 
1,055,820, has for an object to provide a 
positive indicator for showing whether or 
not the air admitted to clear out the residue 
pes the explosion has performed such fune- 
tion, the indicator also forming a locking 
device to prevent the opening of the 
breech mechanism unless the air has entered 
and performed its work, while the object of 
the mechanism shown in patent No. 1,- 
055,823 is to provide for admitting air or 
other fluid to the breech of the gun imme- 
diately after the gun is fired and during 
the first part of the recoil movement of the 





| gun, 


the beginning has held| 





opinion of | 


—— 











HEN practicing physicians, 


praises of Sanatogen, when leading 
medical journals record the good 
effects of Sanatogen—you surely can- 
not doubt that Sanatogen will bring 
new strength and vitality to you. 





For many years, physicians in many coun- 
tries have watched the true upbuilding, fortify- 
ing action of Sanatogen. They have seen how 
it infuses new strength and endurance into a 
starved nervous system, how it regenerates 
blood and tissue, bringing fresh vigor to the 
weak and anemic, how wonderfully it improves 
digestion, helping other foods to feed and 
nourish. 


And those who actually use Sanatogen know 
that these effects are rea/, natural and /asting— 
they know that Sanatogen does not act as a 
spur or stimulant, but as a true food and tonic 
which feeds and fortifies—naturally and per- 
sistently—not whipping or spurring nature, but 
faithfully assisting her in’ winning back that 
glorious possession: Health and Strength. 


Write for a Free copy of ‘‘Nerve Health Regained”’ 

If you wish to learn more about Sanatogen before 
you use it, write for a copy of this booklet, beautifully 
illustrated and comprising facts and information of the 
greatest interest. 


Sanatogen is sold by good druggists everywhere, 
in three sizes, from $1.00 


THE BAUER CHEMICAL CO., 28-G Irving Place, New York 





There is New Strength 
Vitality for you in Sanatogen 


to the 

over 18,000, state over their own signatures their 
belief in the health promoting action of Sanatogen, 
when grateful users of Sanatogen everywhere sing the 


and 


number of 


Arnold Bennett, 
the famous novelist, write 
The tonic effect of Sanatoger 
ndert 


on me simply w 


John Burroughs, 


the distinguished natura 

author, writes 

“Lam sure I he been greatly 
benefitted by Sanatoge My 
sleep is fifty per cent better thar 
{ was one year ag aad my 
mind and strength are wm hoe 
proved 


Charles D. Sigebee, 


Rear Admira! t Nas 
writes 
“After a thorough trial of Sara 
togen, | am vinced of 
merit as a food and a tonic It 
beneficia effect are |= bey 
doubt 


Prof. Thomas B. Stillman, 
M.S., Ph.D., the well known 


researeh chemist cf New York 


writes 

The chemical un f the con 
stituents of Sanat n is & true 
one, representative of th ghest 
skill in the formation of a p 
duct containing phosphorus 
the organic phosphate condition 
and so combined that gestion 
and assimilation of Sanatogen are 
rendered complete with the great 
est case 


Colonel Henry Watterson, 
the famous Editor, writes 

th to state 

orough trial 


“I feel I owe 






that I have made a 


of Sanatogen and that | have 
found it most efhescious and 
beneficent, I do not think 1 

uld have recovered my vitality 
as | have done, without thi 


Sanatogen operating equally upon 


the digestive organs and nerve 
£ 


centers," 





es 





—— 





V: 
in Diamond {c 


talized Rubber 
eee Tires 
calls ahalt on Short Mileage - 


All types of Diamond Tires are 
made of Vitalized Rubber—a new 


process discovered by 
our chemists which 
toughens pure rubber. 

It will give you the 
greatest mileage — stand 
the friction of the road 


and the pull of the engine 

adapt itself from one 
end of the thermometer 
to the other—from high 


speed to low. Under all 
these conditions you, at the wheel, 


are riding with 


mind comfort, free from possible tire worries. 


Additional Diamond advantages—Perfect 3-Point 
Rim Contact, No-Pinch Safety Flap for inner tube 


wish, 


protection—and, if you 
read. 


Diamond Safety (Squeegee 


the 


now tamous 


So this time buy Diamond Vitalized Rubber Tires— you can 
get them to fit your rims at any of the 


25.000 Diamond Dealers 


always at your 


Service 
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E. have recently sued a new catalogue of scien- 
Wea and technical books, which contains the ttles 

and descriptions of 3500 of the latest and best 
books publushhed, covering the vanous branches of the arts, 
sciences and industnes. 
@ Our “Book Department™ can supply these books, or 
any other seentihe of technical books published, and for- 
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@ Send uw your name and address and a copy of this 
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LEARN TO BE A WATCHMAKER 
Bradiey Polytechnic Institute—Herological Department 
Illinots 

Watch School 




















“The Craven School 
Mattituck, Long Island, N. Y. 


\ boys* boarding-school offering thorough 


reparation for « ege or technical school. 
htfully situated, where salt-water bath- 
in fishing, and sports of field and 





open country afford wholesome recreation. 
oo! wiere the boy with a scientific bent 


will find encouragement Laboratory; cienti- 


fic apparaty ! I wireless telegraph out- 
ht: dark-room for | graphy. 
FOR YERAR-BOOK WRITE TO 


Charles E. Craven, D.D., Headmaster 


} in mechanical 


jbeen five 
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Trained Men—IV 


Why There is Place in Business for Men Technically Trained 





By John 


igre manufacturing world of to-day de 
ends upon the man who is technically 


This is becoming more = and 


more evident, and each year the scope of 


such men is becoming more extended, as 


specialists, as superintendents and man 


lagers and in administrative positions 
And at the 


powers of observation and 


sume time the call for met! 


whose idapta 


tion have been cultivated is on the it 


proof of which is the fact that for 
of the «¢ 


t the Massachusetts Il 


creiuse, 


lass which grad 





every member 


uates this month a 
stitute of Technology, whose courses were 
engineering, there 
once 


opportunities to enter a 


-/into business relations of consequence 


FOR THOSE WHO CANNOT AFFORD | 


Having been in the past an employer of 
considerable labor, and in the older days 


and under older methods a manufacturer 
the dependence of the business methods of 
man with technical train 


Further 


to-day upon the 


ing is the more striking to me 


than this, it has been my good fortune 


to see many young men rise to important 


places and to realize how much of their 


success was due to the special education 


which the technical school gave to them 


There was a time, and this within the 


memory of men who do not consider 


themselves old, when the words “conser 


vation” and “efficiency” were not in the 


merchant's vocabulary, and when business 


simply cared for itself. The goods were 
made in leisurely fashion by day labor: 
the material was bought from hand to 


mouth; the standard of product was a 


variable one, and the cost was in effect a 


rough guess \ price was fixed, and the 


knew that he could sell at 


The man who bought a 


merchant 
profit 


stock of 
manufactured a storehouse full 


goods or 


sit down and wait 


of them had simply t 
with the certainty of disposal of them to 
advantage to-morrow or next week This 


was in the lavish days of the development 


of this great country, when there was 
plenty for everybody 
That time has passed. The man who 


manufacturing or 
profit to 


is to be successful in 


selling merchandise or assure 
himself even in that staple 
culture, follow 


He must be ready to compete with others 


industry, agri 


must scientific methods 


who are keen-eyed and intelligent If he 


is a store-keeper of old-fashioned mold, 


goods to sell 


while he is waiting for his 


themselves, his neighbor, who is trained} 


ways, has made improve 


stock of the 


in technical 
ments, so that the conserva 


tive one is out of date and suitable only 


for the bargain counter 


“LSOLLS 


There are thus most excellent re 


why business men are turning more and 


schools for 
at the 


more to the technical young 


men who are usable outset and 


developed along the lines of 


product. 


who may be 
the greatest benefit to the 

The student has passed his 
years at a technical school of the highest 
fundamental | 


who four 
grade must have acquired a 
knowledge of 


acquaintance 


chemistry and a valuable 
including 
Man 


processes 


with materials, 


those most subject to manipulation 


ufacture consists practically in 


of manipulation. These processes convert 


the material into products more or less 





| bility of comparisons by 


| foundation in mathematics ; 





|} refined, and in the transformations there 


lies the opportunity for efficiency or waste 
go further 


and give a good 


and the 


Such schools 


graphic diagrams, which are a sealed book 


to the old-school business man, give a 


basis whereby economy and efficiency—so 


far as materials go—may be estimated. 


Knowledge of materials means much 
more in other departments of the busi 
ness. A man who has knowledge of this} 


kind can test what is offered to him. He} 
has a means of making the raw material 


conform to a desired standard, and will 


leoul pile. He 


iof the 


| kinds of business is 


tabulations and | 


i It was the bobbin boy or the lineman who} 


| : ‘ ; ; 
He is making his way with all speed. He 


| duction 


Ritchie, Jr. 


tl older 


materials that may supplant the 


! education that will 


ones, and he has the 


permit him to add advantageous qualities 


to the materials that he wishes to use. 


Materials, important as they prove to 


be, are but a portion of the story of effi 
cency, for there is labor and the mechani 


int Labor is very important, for 


industry producing an article that 





is not of the highest excellence of fini 








it may overbalance the cost of material 
in the ratio of say three to five. The 
ter ically trained man has already ac 
juired t ibit of studying, and it is 

dy to handle men The success or 
failure of an establishment may depend 


upon the fitness of the men to the work |* 
| 


already the best | 


they are expected to do. This is realized 
in technical schools, and 
of them seek to strengthen their courses 


by adding something of the direct study 
of man. But fundamentally the man who} 
studies man fis the one who ean place his 
abor most efficiently, and he does it be-! 
cause it is a technical problem. 

There is much stress laid on efficiency 
when it comes to dealing with labor, and| 
who, in the rush of 

that the 


Here there is} 


there are not a few 


newer methods, feel workers 


must be merely machines. 


a substantial error, for the handling of| 


labor, like any other acceleration, must be 
with the purpose. It is an in- 
autom- 
estab- 


in harmony 


jury to reduce all laborers to mere 


utons Each industry and each 


lishment has its own 


man who is properly trained is able to 


study his own plant as an_ individual} 


problem and to determine on its own 


merits, without unfortunate Procrustean 


standards, where. scientific management 


may be advar 


tageously employed. 
Any one can glance over the daily pa 
ones that have sprung 


may 


pers and the special 


up about all the industries, which 


man’s door, but 


wing opportunity to any 


every one who has the percep- 


t is not 
tion to realize what these announcements 
Here the training of the tech- 
keen- 
great 


may ment 


nical school in the broadness and 


ness of yision that it gives, is of 
advantage 

The man with technical education will 
not attempt to supplant the architect in 
the latter’s specialty, but he will be com- 
location and 


and he will 


petent to consider the proper 
arrangement of his buildings, 
about his prime movers and his 


will be able to rate in their 


know all 


different factors and con- 
greatest benefit of 
He will be able 


true places the 
verge them all to the 


establishment. 
value of heralded improve- 


the whole 
to estimate the 
whether they are promis- 


ments and judge 








ing ones He will be able to let go when 


older methods fail by the newer standards, 


and he will avoid, what is not so rare in 


this country, the mortification of seeing 


an up-to-date rival growing up in his 
very shadow, and absorbing his business | 
through more efficient management. 

Then again, and most certainly not to 
be underestimated, technical training is| 
utmost value in industrial explora- 
is constantly the need of pro-| 


tion. There 
lines. All| 


along undeveloped 
groping, so to speak, 
seeking new fields, new | 
materials. Here it is that 
knowledge of the mate- 


in semi-obscurity, 
methods, new 


the man with a 


rials and a knowledge of the methods and 
with a mind open to catch the latest in- 


formation that science has to offer him, 


is bound to win 


Only a quarter of a century ago it 


was the practical man who had worked 


up, Who was at the head of the concern. 





To-day it is 
the engineer. | 


had grown to be president. 


the man technically trained, 


is yet young. The graduates of the Massa- 


reap the advantages that must accrue to chusetts Institute of Technology, the old- 


him in the evenness and reliability of his 


est school of the kind in the country, aver- 


own product. Further than this, such a,age but thirty-five years of age. But he 
man can select between materials when) is growing older and is winning his spurs | 
there is a choice. He is fitted to find new | surely and certainly. \ 


limitations. The|# 
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The Lakes Are 
Calling You 


The joy of the wind-ewept decks, the cool breezes, and the 
luxurious comfort of the popular D, & C, Line steamers are wait 
ing for you. Whether you go north to beautiful Mackinac, he 
famous summer resort of the north country. of choose the 

“Water Way”’ to break the monotony of east and west travel by 
rail, you will appreciate the thousand and one ways in which 
your enjoyment bas been insured on any of our ten palatial 
steamers, Direct connection at Detroi th steamers for Mack 
inac Island and way ports. 


The Water Way 


Daily Service between 


Buffalo, Detroit, Cleveland & Mackinac 
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“The Floating Home Away From Home. 


Our latest and largest steamer, City of Detroit III, 
between Detroit and Buffalo, has 600 staterooms 
equipped with baths, electric fans, hot and cold running wate: 
and thermos bottles; 50 semi-parlors with private toilets, tele 
phones in every stateroom, private verandas, modern ventilating 
system throughout insures cool inside rooms. 









Excellent dining service, cozy, inviting Smoking rooms 
writing rooms, drawing rooms, imported Orchestrion, perfect 
attendance with maids for the ladies. All Modern Safety 
Devices Complete and Approved by U. S. Govern- 
ment. 

Your Railroad Tickets Are Good on D. 4 C. steamers 
between Detroit ard Buffalo, Detroit and Cleveland either direc 
tion. Information regarding rates and time tables upon request 
Prompt connections with railroads for all principal cities. For 
lustrated bookiet and map of Great Lakes write, inclosing 2-cent 
stamp, to 


Detroit & Cleveland Navigation Co. 


PHILIP H. McMILLAN, Pres 
A. A. SCHANTZ, 

Vice-Pres, and Gen. Mer. 
L. G. LEWIS, Gen. Pass. Agt 


74 Wayne St. 
DETROIT, MICH. 











“RANGER” BICYCLES 

Have imported roller chains, sprockets and 

edals; New Departure phe and 

Hubs; Mim g coe Tires; a hest grade 
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MEAD CYCLE CO., Dept.T-175 CHICAGO 


ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 


EDWARDS 


FIREPROOF GARAGES 


For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog. 











The Edwards Mfg. Co., 342-392 Eggleston Ave., Cincinnati, 0. 





PORTLAND CEMENT MAKING i is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. For sale by Munn & Co., Inc., and 
all newsdealers. 











Beach Hotel is only ten minutes’ ride from 

business, theatre and shopping center ~~ 

cago. Bathing, canoeing, tennis, golf, dan 

ing, orchestra concerts. "tom rooms. Cool 

breezes. Delicious meals. American or Euro- 

pean plan. Writef or rates and booklet. Manager, 
“ CHICAGO BEACH HOTEL 
Li |  Sist Blvd. on the Lake Shore, Chicago 
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Tests on a 10,000 Horse-power 
Fottinger Transformer 


(Concluded from page 536.) 








FRE AMERICAN 2580018 TION OF PROFITS 
eee ee 


Well-known Users of Dixon's Lubricants 
nection to recall the genesis of the F%ét- 
tinger transformer: After being invent- 
ed by Dr. Féttinger, late engineer of the 
we ewe SS ees © eee 


= | oe poem 


et meet tee pe ee 






Vulean-Werke, the transformer was de- 
veloped by this firm in conjunction with 
the inventor, and the first installation 





ee oe 
Pe gnpl nner 


— - 






made in 1909, on board a wharf steamer, | 
gave excellent results in permanent oper- 
ation. 

Another installation was made on an 
English coasting vessel designed for pro- 


ducer-gas motor propulsion. This trans 





former, designed for 150 horse-power, was 
j tested under a maximum load of about 


The cause of '900 horse-power, its maximum efficiency 
a . f @ | being upward of SS per cent. 
fri ti |- At the beginning of the present year e és ” 
Cc on } an order was received for a big trans- The Multigraph Puts You Next 
jatlantic steamer on which the huge trans- 
and the cure | former recently tested is to be installed. to the Man 
|This has already been followed by an or- And that’s half the battle, in selling goods. 
der for another installation: A new ves Th h . : > , . 
oe at SORb dene Siete ae ae e other half is to know your man before you go after him. 
These facts explain the wonderful success of Multigraph Sys- 








T NDER a microscope 
the highly polished 


bearing surfaces of your North Sea health resort service, which : “ 
car show full of depres- has been ordered from the Vulean-Werke, | fM 1n producing new business. 
sions and projections. will be equipped with an engine plant} Put the following three elements together and you make a sale: 


comprising two high-speed turbines and | The well-planned persuasive form-letter typewritten on the Multigraph 


When bearing surfaces 
meet,these projections in- 
terfere and cause friction. 





two Féttinger transformers, each of about 


1 
2, The attractive little two-color folder. printed on the Multigraph, eam 
* ; 
3,000 horse-power. 


The man to whom they are addressed——not some unknown person—but a What Uses Are You 


definite individual whom you Anew you want. 


The Prompt and Ready Multigraph Most Interested In? 


Check them on this slip and 


anne" y . ; of the Féttinger transformer which have} - ee 
Dixon's Flake Graphite ee With the machine in your office you are free from printers’ | enclose it with your request, fo: 
intraduced into a bearing been demonstrated by the experimental . information, written on your busi 


| 
| 


The remarkable maneuvering capacities 


delays. ness stationery. We'll show you 


by means of a_ vehicle plant on the wharf steainer, also suggest- When w~r ideas come to you, you can get them into type (any ” ie hn 
i. te * : . ed its use in connection with Diesel mo-| face of pe, *e inspiration grows cold. ~ SALES CO. 
SUCK as grease, interposes tor ship propulsion. Even in this field a | Whatever it is-- ypewritten or printed—folder, booklet, house- a ee 
itself between the surfaces Soth sin stmaeie- tame aad & Gaia ae bulletin or ‘etter—turn it over to the Multigraph. Printing : 
and prevents all metallic ee — ee ae. = ae The Multigraph opportunity in your business is limited only xr moy 
é } , : Belgian firm having ordered for a motor! by your own originality—plus the free co-operation of our Busi — a 
contact. Dixon's Flake vessel intended for the Congo, two trans-| ness Aid Department. ay 
Graphite as contained in formers each of about 550 horse-power. Let us tell you some of the astonishing things Multigraph Svs Label Imprints 

This installation shows the spedisl afvan-| “Son ee eee Letter-Heads 

BS INSTANAUON SLOW! pecial adv You're absolutely safe in investigating; for you can’t buy a |Bill-Heads and Statements 


'Receipts, Checks, etc 


>] ™ |tage of allowing the non-reversible Diesel | Multigraph unless you need it. Envelopes 
motors to be operated at low speeds of THE AMERICAN MULTIGRAPH SALES CO. Typewriting : 
’ rotation, i. e., with a remarkable safety EXECUTIVE OFFICES — 








} 
, . P . > f Envelope-Stuffers 
° jof operation, while the propeller shafts, | SSEE Set Prem Sess Crclond \—hic-iets 
Graphite Grease jin view of the smallness of the propeller, Branches in Sixty Cities——Look in your Telephone Directory tiene 
- | European Representatives: The International Multigraph Company, 59 Holborn Bulletins to Employees 
}had to run at higher numbers of turns. | Viaduct, London, Eng. |——|knside System-Forms 





No. 677 


cures friction troubles a jin this case 
speeds. This type at present is being 


Berlin, W-8 Krausenstsr. 70 Ecke Friedrichstr Paris, 24 Boulevard des Capucines, 





|The Féttinger transformer thus transmits 





from a low speed to higher 


submitted to continuous tests on the Stet- 
tin testing floor of the Vulcan-Werke. 
The development of Féttinger trans- 
formers for ship propulsion resulted in 
the adoption of the same type of gear for 


This graphite grease is unex- 
ceiled for transmissions and 
differentials. For sale by all 
good dealers. Try it. 


Dave Lewis, whohafused Dixon's many applications on land. The first in- 
Graphite Lubricarts for the past three " . 
years, says: *'I have just taken down stallations for automobiles and locomo- 
my Stutz Car that J drove in all the B | tives, the latter in connection with Diesel 
races of the past season (1912), and 
I findevery ball-race, every bearing, motors, are nearing completion, while a 
every pinion perfect,and, ifanything, a 2 . - 
in better condition than at the start fine iron rolling mill, operated by a steam 
of the season.”” P neneae 

. turbine and a Fdéttinger transformer, has 
Teddy Tetzlaff says: ‘Would é 7 x S 
rather pay $5 per pound for Dixon's been since September, 1912, in operation 
Lubric : 7 . P raven 
er ae Ce any eer oe at a large industrial works. This plant 
Hughie Hughes says: ‘Dixon's may also be described as a perfect success, 
Automobile Lubricants not only re- 
duce friction toa minimum, but their 
lasting qualities are remarkable.” contre] and adaptation to the heaviest and 





showing as it does a remarkable ease of 





For your car’s sake, get our most rapid fluctuations in the load of the 
free book, No. 248, on “Lu- rolling mill. In fact, the number of turns 
bricating the Motor.” Send of the rolling train could be kept con- 
name and model of car. Write stant within 6 per cent to 8 per cent be- 
tween no load and maximum peak loads. 


f f fe rj 1 “s e . , y ° 9 ° 
mi ar oe ‘an ae The set can stand overloads up to about Smile And Feel ~ Life S W orth While’ In B. V. D. 


testimonial letters from 
ba Pe ‘ 
Speed Kings of Motordom. 





° ‘ 2,800 horse-power on the secondary shaft 


nyjoy the games of the summer and the game of life in B.V.D. 
In this “‘line-up,”’ four men wear Loose Fitting B.V.D. 


and is driven at an average ratio of 
1:48. The efficiency of this transformer 


ZN f |can be kept practically constant at about the fifth wears tight fitting underclothes and a harassed look. 
85 per cent within wide limits. He doesn’t know the coo/ness and comfort of light-woven, skin- 
Joseph Dixon Crucible Apart from these large units some soft, air-free B. V. D. Coat Cut Undershirts and Knee Length 


smaller units have been designed for the : “re 
Company Drawers, or Union Suits. 

Established in 1827 All these applications conclusively show | To get genuine B. V. D. get a good look at the Jaée/. On every B. V. D. Undergarment sewed 
Jersey City New Jersey this type of transformer to possess a re- | This Red Woven abel 


MADE FOR THE 


operation of blowers, lifting devices, ete. 











markable safety of operation, reached by | 
no other gearing, up to the highest outputs | 
| 
| 


and speeds of rotation. In fact, the trans- 





former has now definitely emerged from | 





its experimental stage and is ready for 
its experimental stage a s f (Trade Mark Reg U.S. Pat. Of 


4 and Foreign Countries. ) 









industrial exploitation on a huge scale. 












Makes and burns its 
own gas. A safe, brilliant € 
light which casts no shadow. Bacteriology and Your Health 
} 
| 


Insist that your dealer 
sells you only underwear 
with the B. V. D. Label. 


8 %. D Coat Cut Undershirts and 
Knee Length Drawers, 50c., 75c. 
$1.00 and $1.50 the Garment, 

6 V. D Union Suits (Pat. U S$ A, 
4-30-07.) $1,00, $1.50, $2.00 
$3.00 and $5.00 the Suit 


The B.V. D. Company, 
New York. 
London Selling Agena 
66 Aldermanbary, E. C 








Clean and odorless, Over 
200 styles of lamps from 
100 to 2,000 candlepower. ventive, however, a number of infections | 
fj Unequalled for homes, offices, lhave been encountered in which the in-| 
stores, factories, churches, etc. agi > . acteria has not yielded | 

Write for Catalog. | jection of dead bacteria has not yielde¢ | 

Agents Wanted satisfactory results, and in animal ex-| 
The Best Light Co. periments some of these infections have | 
87 E. Sth St., Canton, 0. 





(Concluded from page 541.) 















been successfully immunized against by | 
the use of living bacteria. Ever since this | 


S00 CANDLE POWER form of treatment was introduced, at-! 
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UNITED STATES TIRES ARE GOOD TIRES 
: They cut down tire bills 


How many good points 
should a good tire have? 


You know the qualities a good tire ought to have. 
Generous mileage is the prime essential. 

You want a guarantee against rim cuts; you want 
flexibility, ease of manipulation and security of fasten- 
ing. 

Have you ever been able to secure all these desirable 
qualities in one tire ? 

Probably not. 

Single factory companies have generally been con- 
tent to strengthen their tires at only one or two of 
these points. 

But by our four-factory co-operative methods of tire 
building we have been able to combine into one tire all 
uf the desirable features it is possible to put into a tire. 


We have raised tire mileage 
to an unprecedented point 


We have perfected and control exclusively a process that has in- 
creased the fabric strength of our tires practically fifty per cent. 
The treads on United States Tires are made of the toughest, 
longest wearing rubber stock ever put into an automobile tire. 
Flexibility and resilience have been improved to a similar 
degree. 

In fact we have taken all the features that you yourself would 
like to find in the tires you buy and have put them all into one 
tire. 

Made in three treads, Plain, Chain and Nobby, and in three 
styles of fastening including the Dunlop (Straight Side). 
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nuda's Famous Resorts 
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Highway to Ca 


The Delaware & Hudson 


Through trains provide adequate travel comforts and 
conveniences Modern equipment—automatic block sig- 
nale—excellent dining service 

Steame> tines as well as rail, both of the same hi 
lend variety to the summer trip and make the 
Lake Champlain and Adirondack resorts 
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Attach to handle bar 

ares PCY Cle eis “mctoreyci 

Increases engine 

power 20 per cent. or more Gives a marvelous increase 

fn speed. Removes carbon. Primes engine 
cooler. Guaranteed on 30 days free trial 


More Speed 


More speed when you want it. A finger-tip touch and you 

have . instant increase of power, of Spee d and saving of § | 
It's the powerful Speed- 

~y spray that does it 


atu re , 
ary cn Keeps engine 









enjoyably access tbl 

For an intimate acq uaintance with the resorts in North- 

ern New York—Lake George, Lake Champlain, the Adi- 
mdacks, Saratoga Spi rings, Au Sable Chasm, Coopers- 

some and othere—read “‘A Summer Paradise.”’ It's a 

book of 344 delightful and helpful pages, maiied to you 

upen receipt of 6 cents postage 


A. A. HEARD, G. P. A., Albany, N. Y 
New York City Information Bureau, 1354 Broadway 


THE DELAWARE & HUDSON LINES 





. 
Free Trial 
Use Lydon Speeder for 30 days 
and get your money back if 
ou are not entirely satisfied 
Jealers everywhere give 30 
days’ free trial. See it at your 
dealer's, or write to us for full 
description and particulars 


SPARK COILS |i|[Price only sa. 
Price of Speedier, Motoreycle 

~ size, complete with handle bar 

A AN DT HE iR CONSTRUCTION control only $3. If dealer can 
= not supply you send direct to us. When you send to fac- 
tory pease give name of your dealer | 


| 160 describes the making of a }G-inch spark col Lydon Mfg. Co., Dept. 189R, Chicago, Ill. 


























' and < one 
1514 tells you how to make a coil for gas-engine ignition. al é . 
1522 explains fay the constructon of a jump-spark P. S.—Speedler for Automobiles only $5. 


cad and « ser for gas-engine ignibon. = 
1124 describes he construction of a 6-inch spark coil. 
1087 gives a full account of the making of an alternating 
current coil ging a 5-inch spurk. 
1527 describes a 4-inch spark coil ond condenser. 
1402 gives data for the construction of coils of a 
dehnite length of spark. 


T his set of seven papers gif lous emptied for Ge. 
Any single copy will be d for 10c. 


| Muan & Co., loc., Publishers, 361 Broadway, N.Y. City 





IRONING A PLEASURE || 


Self Heating Iron makes and burns its own 
gas at one-third cent per hour. Safe and 
Simple. Saves Labor, Time and Money. 
Agents. 100,000 in use. Every home wants 
g one Send for Free Sample Proposition 
National Stamping & Electric Works 
412-14 South Clinton Street Chicago, Ill 















































Magnificent Steel Launch $96 


Complete with Engine, Ready to Run 









18-20-23 and 27 ft. boats at pro jonate prices. All launches tested 

and fitted with Detroit le reversible engines with speed controlling ‘ever | 

simplest engine nado seart . with a ranking—has only 3 moving parts—anyone = | 

run it. The Safe Launch—abdsoluteiy non-sinkable—needs no boathous-. 

— fitted with air-tight compartments—cannot sink, leak or rust. We are sole owners 
of the patents for the manufacture of rolled steel. lach-eoamed steel boats. Orders on Os 

Gny they are receive: ipped to every part of the world, Free Catalog. Steel Rowboats, $20. 


MICHIGAN STEEL BOAT CO. 1332 Jefferson Avenue, Detroit, ‘Mich. U.S.A. 






lof in the diagnosis of venereal infections, 


lof the 


| research 


| lington, 


|ingot is heated to soften its outer strata | 


tional area at the top. The 


June 34, 1913 





tempts have been made to apply it to the] 4 


eure of tuberculosis, but the results have 


been most discouraging. The most recent 


of these attempts, that of Friedmann, is 


now on trial. His bacterial vaccine “ 
fers from those heretofore employed in 
that he 


cle bacilli. It will be 


uses living instead of dead tuber- | 
recalled that Pas 


teur sought to produce a very mild attack 


of anthrax in his animals by using an 


thrax bacilli which had been artificially 


weakened Similarly, Friedmann makes 


use of tubercle bacilli obtained from a 


turtle, which, through adaptation to the 





been so changed as to be 
Whether | 


this form of treatment will prove to be 


turtle, have 
no longer virulent for man 
successful or not remains to be seen; the 
results thus far are not encouraging 

In this connection it may be well to 
remember what has already been said con 
cerning the strict specificity of the 
of all 
typhoid bacilli are 


action 


these substances Injections of 


of no avail in the treat- 


ment of dysentery, or of cholera Simi 


larly in tuberculosis nothing can be hoped 


for from injections of bacilli merely re 


sembling tubercle bacilli, and there = is 


question whether these bacilli from 


some 


the turtle really belong to the same family 


as the true tubercle bacilli which cause 
° 


consumption Bui even if they are true 


tubercle bacilli, it by no means follows 


that this represents the “cure” scientists 


have so long been seeking From what 


has gone before it is obvious that treat 


ment with specific sera and vaccines is 


premised on the assumption that the de 
velopment of antibodies represents the | 


cure of the disease This assumption, 


however, is open to criticism, for experi 


ence has taught us that with the develop 


ment of the antibodies, only one /of the 


curative factors has been brought into] 


existence. To be sure, in many infections, | 


the antibody is so important that the} 
other factors are practically negligible. In| 


other cases, however, something more thi “~ 
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ears of experience 
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pba he been on the 


Good Lathe oe 


13, 14 AND 15 INCH SWING—C AT AL OG FREE 
THE SEBASTIAN LATHE co.. 120 Culvert St., Cincinnati, 0. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 


The speed can be instantly changed from 0 to 1600 





without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
r largest drills within its range —a wonderful economy 


time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 


1999 Ruby Street _Rockford, Illinois 
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SWISS FILES 


ee . 
SSS = and other high-class 
Tools are shown in “‘THE TOOL 
MONGER’*’—its 462 pages, and will be 
mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York city J 


This “‘Red Devil’ Crestor Giese 
Cutter No. 263 cuts perfect circles 
from 2 to 22" in window or plain 
giass. It's the ONLY practical 
circular hand glass cutter made 
It’s a Red Devil. Uf your dealer 
can’t furnish it, we will send one 
prepaid for $1.25 
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the mere presence of the specific 


needed in order 
ana 


anti 
bodies is apparently 


cure disease. The poor results thus 


|}obtained with various forms of serum 


vaccine treatment in tuberculosis make | 


it likely that important 
remain unaffected by this form of treat 


causative factors 


|} them easily 


ment 

In concluding this brief sketch it — 
be added that a 
plicated serum reaction is now 


delicate but rather com- | 


made use 


and has thrown a great deal of light on 
as locomotor 
(Another 
used in the ex- 


the cause of such diseases 


ataxia, and general paresis. 
serum test is extensively 
amination of blood stains for medico-legal 
| purposes; by its use human blood stains 


can positively be differentiated from those 





lower animals. The same test is 


used in the examination of sausages and 
the like in order 
flesh. \ 


vised 


to detect horse or dog | 
number of observers have de- 


methods of diagnosing cancer by | 
but up to now} 
All in 


proven | 


means of serum reactions, 
none of these has proven reliable 
immunity studies have 


most fruitful fields of medical 


all, these 
one of the 


Three Patents for Steel Improvements. | 
Benjamin Talbot of Woodburn, Dar-| 
Eng., has secured patents Nos. | 
1,055,831, 1,055,832 and 1,055,833, rel lating | 
to improvements in steel. The patent No. 

1,055,831 is for a process of treating steel 
ingots for the purpose of eliminating or re- 
ducing “ pipes” or cavities. In carrying out 

|the process, the ingot is stripped from the 

| mold while its interior is still fluid and the 
and then squeezed to reduce its cross sec- 
patent No. 
1,055,833 is along the line of No. 1,055,831, 
with improvements including the rolling | 
of the ingot into the shape of a rail. The | 
patent No. 1,055,832 makes a steel rail or | 
other shape with a purified central part | 
lower in carbon than the outer strata, | 
thus improving the structure to free it | 
from flaws and defects and give it a uni-| 
formly tough interior lower in carbon than 


the outer part. 
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Over 70 sizes and styles, for orion either deep or 
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wheels or on sills. With engine or horse powers. 

Stro ng. simple and durable Any mechanic can operate 

Send for catalog 


WILLIAMS BROS.. Ithaca, N. Y. 


SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings. Price 10 cents. For sale 


| by Munn & Co., Inc., and all newsdealers. 





To manufacture METAL 
SPECIALTIES, 20 years 
and “Specia! 


WANTE 


experience in ees Dies, Tools 
Machinery rt work omplete equipment 


Ex Ce 
NATIONAL STAMPING & ELECTRIC 


Dept. 2, 412 So. Clinton Street, Chicago, 


M. P. SCHELL MANUFACTURING CO. 


Manufacturers of Special Machinery, Patent Devices, Metal 
Articles, Tools and Dies. Gear Cutting, Punching Work. 
Models and Experimental Work. 


342 Howard St., San Francisco, Cal. 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED ‘BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & i90L WORKS, CLEVELAND, 0 


| Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 









|H. CARSTENS MFG. CO., **ciicxco™ 





{UBRICATES* 3° 


/-HeLMerOIL ANYIHING "fei 


eS) CH BESLV ACO RSSILUSA 
Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY . 


E. V. BAILLARD CO., 24 Frankfort St., N.Y. 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 


> ns Win Kies > 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
securing positions. Write for Catalogue. 


| ECONOMIST TRAINING SCHOOL 


<> 231-243 West 39th Street, New York City <> 












































June 14, 1913 


SCIENTIFIC 


AMERICAN 








Prices Range From 


$60.00 up. 
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Built for Service 


Made to Satisfy Expert Mechanics 


Buy One of Our Lathes and 

Be Ready for the Man With 

the Profitable Lathe Job. 
Wise and economical buyers order all their 
machinery from us. GET IN LINE and add 
ne more to the big procession of successful and 
satisfied buyers. Sizes range from 9 to 18-inch 
Swings. Also 16 and 18-inch Gap Bed Lathes. 
Write for Machinery Catalog ‘*70S53,"" 


Mailed FREE on Request. 
WE SELI THE BEST MACHINERY 
AT THE LOWEST POSSIBLE PRICES 


Lathe for Your Work. 
stside the limits 


Buy a Guaranteed Accurate 


We make no st 
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fthe Un 


Address SEARS, ROEBUCK 





ates. 


AND CO., CHICAGO 














Wanted—Special Work in 
Woven or Elec- ° 
trically Weldcl Wire 


Our equipment is second to none in 
the world for executing in the most 
workmanlike i wire 


goods contracts. ce sol- 


manner 
Corresponden 


special! 


your re- 





ments. Send drawings and cat — 
Quotations promptly furnished 
Power | 
conienne 
onze Screen Cloth 


oths 


specifi ns 


We are the Origina oom weavers 


Pompeiian Br 


4 ar 


,0th galvanized an 
Clinton Electrically Welded Fabric for concrete reinforcing 
CLINTON WIRE LATH—Est, 1856 
address all cor 1 ations to Estimating Dept 
CLINTON WIRE CLOTH CoO. 
Clinton, Mass. 


painte 
Please 


Perforated Metals Dept. 


Extensive Hot Galvanizing Dept. 
Weaves and perforat $ metals 


nm any anda 
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“waEeT CC. 


$100 — $65 = $35 
That’s What You Save 


It will pay you big to investigate the 
Pittsburgh Visible before buying a 
typewriter. $35 is a good piece of 
money to save on a single purchase. 
Yet this machine at $65 actually means 
one-third less in cost than typewriters 
not one whit more efficient, durable or 
finer appearing. 

We sell mostly by mail. That means no 
salesmen’ssalaries— small branch-office 
expense. Our overhead expenses are 
small and our organization of highest 
efficiency. Is there small wonder, 
then, that we can offer the 


Pittsburgh 
Visible Typewriter 


(A Standard Machine for Twenty Years) 





at such a modest price? We also have a unique 
co-operative selling plan, by which you can obtain this 
machine in your home and at the same time save 
money. Made with all the latest improvements, in- 
cluding back spacer, tabulator, two-color ribbon. 
Perfect touch. Quick action. Absolute alignment. 
Universal keyboard, and writing always visible. 


Detachable Type Basket 


Entire keyboard can be removed asa unit. This 
affords quick cleanin, of type and keys; also best way 
of getting at working parts of the machine. Save $35 
by mailing the coupon now. 


PITTSBURGH VISIBLE TYPEWRITER CO. 
Dept. 81, Smithfield and Sixth Ave., Pittsburgh, Pa. 





Pittsburgh Visible by 9g Co., 
Pittsburgh, Pa., Dept. 81. 
Will be glad to know how I can become owner of 
one of your machines. 





Name — 
Street 


P.O. State 








NEW BOOKS, ETC. 


Tue INTERPRETATION OF Dreams. By 
Prof. Sigmund Freud, LL.D. Author- 
ized Translation of the Third Edition 
With Introduction by A. A. Brill, Ph.D., 
M.D. New York: The Maemillan 
Company. Svo.; 510 pp. 

The publication of an excellent translation of 
| Freud's ‘“‘Interpretation of Dreams” re- 
|garded as an event for Engiish and 





may be 


American 


| students of psychology who are unable to read | 


| German with ease. No psychological theory has 
|} been advanced in recent which 

| tracted so much attention and which has roused 
so much discussion as Freud's theory of dreams. 
It impossible to pick up a German 
psychological periodical of the last five 
| without finding in it at least one reference cither 
strongly approving or disapproving oi Freud's 
| views. The mere facts that the Eurovean psyche- 
logical world is divided into two camps with re- 
to the acceptance or rejection of Freud's 
that are with a 
momentous announcement 


years has at- 


is almost 


years 


| spect 


doctrines, shows we dealing 


} In the space of such a brief review as this, it is 
difficult, if not impossible, to present a cur- 
sory survey of Freud's studies. Freud holds that 
dreams have as their innermost meanings wish- 

fulfilment and wish-fulfillment only. His oppo- 


even 


| nents think fears, anxieties, and antipathies are | 


equally primitive «nd equally pron~ to appear as 
the inner meaning o. dreams. Moreover, they are 
inclined to differ with him and his followers on the 
point that the wishes firming the dream thoughts 
or latent contents of dreams are always of a sexual 
nature. 
although he is inclined to think it probable 
would follow from the fact that he approached the 
problem of dreams from the side of abnormal psy- 
Having been led by his studies on hysteria 
to a new theory of the nature and workings of 
the unconscious mind in this class of mental dis- 
orders. he then found that the same theory could be 
made to include the dreams of normal persons, the 


chology 


dreams corresponding with the symptoms of the | 


hysteric in being disguised fulfillment of repressed 
and therefore unconscious wishes or tendencies 

And since he found that these wishes in the case 
of the hysteric were invariably of a sexual nature, 

dating from early childhood, he was tempted to the 
view that the wishes fulfilled in dreams are gen- | 
| erally sexual wishes, and his disciples contend 
that the results of psycho-analysis applied to 
thousands of dreams, bear out this theory. There 
can be little doubt that sexuality, taken in the 
wide sense in which the Freudians use the term 
plays a much more important part in the mental 
life of the individual and of the race than is gener- 
ally recognized. Freud has made a most valu- 
able contribution to psychology in emphasizing its 
significance and supporting his theory by such a 
| wealth of concrete facts 


|La Mer. Fasecicules 16 & 20. Paris: | 
Librairie Larousse, 1913. 





| These installments of La Mer take up the sub- 

jects of torpedoes, torpedo boats, submerines of 
all types, life on board a warship, organization of 
the French naval personnel, description of a mer- 
chant both of the sailing and steaming 
| eypes the launching of a ship, description of a 
| modern ocean liner, a deep-sea fishing vessel, deep 
sea fishing in general, and life of the deep-sea 
| fishermen. The articles are all written in a popu 
lar vein, and yet seem to be quite authoritative. 


| 

|THe Souprer’s Foot aNnp THE MILITARY 
Suoe. A Handbook for Officers and 
Non-commissioned Officers of the Line. 
Edward Lyman Munson, A.M. 
Major, Medical Corps, United 
States Army. Fort Leavenworth, Kan- 

sas, 1912. Svo; 147 pp; illustrated 
Major Munson was president of the Army Shoe 
| Board, which made a critical study of the feet of 
some two thousand soldiers. In the chapter on 
“The Anatomy and Use of the Foot” the intricacy 
| of this much-abused member is most clearly estab- 
lished, and the result of interference with the 
normal anatomical relations of even its minor 
| mechanism is pointed out. The final chapters on 
| the care of the feet and of the shoes make for im- 
| proved conditions, and might be profitably perused 
| 


vessel 


not only by military officers, for whom the work is 
primarily intended, but also by 
policemen, and the walking public. 


letter carriers, 


ELEMENTS OF Hypravtics. A Text-Book 
for Secondary Technical Schools. By 
Mansfield Merriman. New York: John 
Wiley & Sons, 1912. 12mo.; 156 pp. 
Price, $1 net. 

The aim of the book is to impart a knowledge of 
hydraulics to those students who have only high 
school preparation, and the higher branches of 
mathematics have not been drawn upon. At the 
same time, most of the essential principles and 
| methods have been covered, although the limita- 
| tions of the students for whom it is written have 
made it necessary to treat certain topics rather 
briefly, and to ignore some few others altogether. 





BorLer Expositions, COLLAPSES, AND Mis- 


Haps. By E. J. Rimmer, M.Eng., B.Sc. | 
With an Introduction by A. A. Hudson, | 
Esq., K.C. New York: D. Van Nos-| 
trand Company, 1912. Svo.; 135 pp. 


Price, $1.75 net. 

The work is a summery of the causes of boiler | 
explosions and the recommendations for their 
prevention contained in the reports of the pre, 
Board of Trade from 1882 to 1911. There is alsoa 
statement of what the British law requires of 
boiler users, and of their liabilities under the boiler | 
explosions acts. It is in the first part of the work 
that American interests would center, and here | 
the information concerning the use and misuse of 
boilers should certainly prove of benpfit and serve 
as a preventive to mishap. ' 
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This is the factory that produces 


The Noiseless North East 
Electric Starting and Lighting System 





Freud himself does not go so far as this, | 
This | 


For four years we have been building electric starting and lighting systems— 
not so much, however, with the idea of producing in large quantities at the start, 
but more with the aim of turning out the highest possible quality. 

We have been concentrating our efforts and our energies upon the develop- 
ment of our plant and of our organization, and upon the improvement of our 
machine. 

As a result, we have today the finest and best equipped plant in the world 
devoted exclusively to the manufacture of electric starting and lighting systems, 
producing a motor-generator, of our own creation and construction throughout, 
that is the simplest, lightest, most compact, most flexible, most powerful and most 
economical electric system ever put together. 

And this policy of placing quality before quantity has inevitably led to a con- 
stantly increasing demand for the North East System which is now standard equip 
ment on many of the best cars. 


Ask your dealer to show you the positive, noiseless action a 
The North East Electric System 


and specify its installation on your new car. 


The North East Electric Co. 


39 Whitney St., 












» AGENTS—Easy Money 


$25. PER WEEK AT LEAST. 





The Paragon Pocket Send for our proposi- 
Lighter sells on sight. j ’ ‘ 
cover made. ee tion on the Hawthorne 
strike a light. Send for Four Cylinder Auto- 
SS mobile Hand Air Pump. 


THE ART METAL WORKS 
13A Mulberry St., Newark, N. J. 


LIKE A MATCH 


ON A BOX HAWTHORNE MPG. CO., Inc. 


38 Spruce Street, Bridgeport. Conn 






















Their past goodness is 
history — their future 
goodness is assured by 
the Liggett & Myers 
signature. 





Straight Cut 


Crgaremlles 62 Pian 


or Plain 
Favorites for over thirty yearr 


Great presses now pour out 

THOUSANDS of newspapers 
for every hundred printed when 
Richmond Straight Cuts first 
sprung into popularity. 
Still, during all this long period, 
Man’s invention has not been 
able to produce a cigarette 
that can supplant Richmond 
Straight Guts—the best of ail 
Virginia Cigarettes. 


“20 for 15c 
epee Myere Jebasco Ci 
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, wouth Americé S ; Choice” 
| eee eloped by North 
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From forest to finish there is a characteristic 
superiority in Waterman’s Ideals. The pure 
Para rubber used insures durability, tight- 
ness and fine finish. The appreciation of the 
quality of these pens has built our three en- 
ormous factories and placed representative 
assortments in the best stores of every local- 
ity for convenient, personal selection. Gold 
pens to suit every character of handwriting. 
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Booklet of styles or story of manufacture on request 


L. E. Waterman Company, 173 Broadway, New York 
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